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FOREWORD 

This  report  presents  a  computer  program  aid  for  use  in  the  design 
and  evaluation  of  electronic  warfare  receivers.  It  is  a  modification 
of  the  Receiver  Signal  Path  Analysis  Program  (RSPAP) ,  which  was  created 
by  the  McDonne ll-Douglas  Company.  It  is  an  interim  report  in  the  continu¬ 
ing  effort  to  update  design,  performance,  and  analysis  capabilities  of 

the  program. 

This  technical  report  was  prepared  by  Dr .  J.  B.  Y.  Tsui  and  Mr. 

W.  T.  Brumfield  of  the  Passive  Electronic  Countermeasures  Branch,  Elec¬ 
tronic  Warfare  Division,  The  Air  For^e  Avionics  Laboratory,  Wright- 
Patteraon  AFB,  Ohio,  under  Project  7633,  Task  1115.  Ms.  S.  J.  Johnson 
of  the  Digital  Programming  Branch,  ASD  Computer  Center,  wrote  the  computer 
program  for  the  receiver  modeling.  The  work  period  for  this  effort 


extended  from  October  1974  to  November  1975. 
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1  •  INTRODUCTION :  The  objective  of  this  effort  was  to  develop  a  receiver 
modeling  program  to  aid  in  the  design  of  and  evaluation  of  electronic  war¬ 
fare  receivers.  Specifically,  this  program  was  developed  to  evaluate  the 
design  of  channelized  and  superheterodyne  receivers  and  predict  their 
performance  characteristics  based  on  signal  path  analysis  and  specifications 
of  the  functional  components.  This  (computer)  program  is  a  modification  of 
Receiver  Signal  Path  Analysis  Program  (RSPAP) ,  created  by  McDonnell-Douglas 
Company.  The  program  will  compute  the  performance  of  a  microwave 
receiver,  given  the  proper  input  information.  It  will  not  only  generate 
tabulated  printouts  of  the  important  characteristics  of  the  receiver,  such 
as  sensitivity,  dynamic  range,  etc.,  but  also  indicate  the  elements  that 
limit  the  performance.  Elements  can  be  changed,  added,  or  eliminated 
easily  in  the  design  to  generate  a  new  set  of  performance  parameters.  It 
accepts  inputs  from  either  the  intercom  terminal  or  batch  terminal 
(punched  cards),  and  has  the  flexibility  to  accommodate  a  wido  range  of 
receiver  design  plans.  Continued  effort  is  being  made  to  update  this 
program  to  incorporate  new  receiver  designs  and  improve  its  analysis  ability. 
2.  INPUT  INFORMATION  PREPARATION 

2.1  INTERCOM  MODE:  To  run  the  receiver  simulation  in  either  the  intercom 
or  batch  mode,  the  necessary  inputs  and  corresponding  or  desired  outputs 
must  be  specified.  Input  data  preparation  involves,  first  of  all,  develop¬ 
ment  of  a  functional  block  diagram  (see  Figure  1)  and  assignment  of  a 
receiver  identification  number.  The  number  assigned  to  a  special  receiver 
actually  assigns  a  file  to  save  the  input  data  for  future  use.  The  receiver 
block  diagram  must  be  divided  into  consecutively  numbered  blocks,  starting 
with  number  1  for  the  first  block  at  the  receiver  input.  The  number  of 
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blocks  specified  includes  all  of  the  components  from  the  input  to  the 
detector  (which  is  not  included  in  this  program).  Each  functional  block 
is  assigned  a  number  and  block-type.  A  maximum  of  50  blocks  is  permitted. 
Four  block  types  can  be  handled  by  the  program:  Amplifier,  Linear,  Mixer, 
and  Fold.  The  pertinent  data  required  for  each  block  type  are  listed 
below: 

A.  Amplifier:  All  active  elements  in  the  receiver  signal  path, 
such  as  amplifiers,  belong  to  this  class.  The  gain  (G)  and  noise  figure 
(NF)  in  dB,  third  order  intermodulation  (lntermod)  intercept  point  (P3) , 
and  1  dB  compression  point  (DECOM) ,  all  referred  to  input,  are  the  necessary 
input  information. 

B.  Mixer:  The  required  inputs  for  this  type  block  are  the  mixer 

gain  or  loss  in  dB  (negative  dB's  for  conversion  loss),  the  third  order 

/ 

intermodulation  intercept  point  (referred  to  input),  1  dB  compression  point 
(referred  to  input),  input  frequency  range  (FS1  to  FS2) ,  local  oscillator 
frequency  (F0) ,  output  frequency  range  (FI1  to  FI2),  and  the  desired 
resolution  bandwidth  (BW) .  This  resolution  bandwidth  has  no  relation  to 
the  input  or  output  frequency  range.  It  is  used  to  calculate  the  sensi¬ 
tivity,  therefore,  the  narrowest  bandwidth  in  the  signal  path  before  the 
detector  is  generally  used.  The  input  and  output  frequency  ranges  are 
used  to  predict  the  inband  spurious  responses  (spurs).  All  frequencies 
are  in  MHz. 

C.  Linear  Elements:  All  passive  components  such  as  filters,  power 
dividers,  attenuators,  etc.,  are  classified  as  linear.  Even  some  of  the 
nonlinear  elements,  such  as  limiters,  are  classified  as  linear;  therefore, 
the  intermod  of  the  limiter  cannot  be  predicted.  Most  of  these  elements 
are  passive  and  their  linear  region  is  assumed  infinite  or  (99  dB)  in  the 
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program.  The  necessary  input  information  is  insertion  loss  (designated  as 
negative  gain  in  dB) .  The  linear  elements  are  divided  into  two  groups 
(fixed  gain  and  variable  gain  elements).  Elements  with  fixed  loss  require 
only  one  input.  If  the  element  has  variable  losses,  maximum  and  minimum 
values  are  needed. 

D.  Fold:  This  imaginary  block  is  used  to  permit  computation  of  the 
noise  performance  of  channelized  receivers  when  several  parallel  front 
ends  or  input  branches  are  combined  in  a  single  output.  The  present  program 
will  only  permit  the  combination  of  receiver  front  ends  with  identical 
noise  figures  for  the  signal  path  up  to  the  power  combiners.  Front  ends 
having  different  noise  figures  must  be  calculated  separately  since  each 
individual  network  may  have  its  own  bandwidth,  noise,  and  gain.  Provisions 
for  combining  the  net  noise  of  front  ends  with  different  noise  figures  were 
not  incorporated  in  this  program.  To  analyze  receiver  performance  in  the 
fold  mode,  the  number  of  identical  branches  to  be  combined  must  be  specified. 
Zero  insertion  loss  and  99  dB  dynamic  range  are  assumed  for  this  block. 

The  insertion  loss  of  the  power  combiner  can  be  expressed  by  a  linear  element 
following  the  fold  block. 

In  all  elements,  an  output  bandwidth  of  2.0  GHz  is  automatically 
assumed  unless  it  is  critical  to  the  computation  involved;  in  which  case, 
the  output  bandwidth  is  specified.  The  engineer  has  to  use  his  judgment  on 
inserting  the  right  information.  For  example,  in  cases  where  an  amplifier 
follows  a  limiter,  the  dynamic  range  of  the  amplifier  is  not  significant  , 
since  the  level  of  intermod  products  generated  in  the  limiter  restrict 
overall  receiver  dynamic  range.  Therefore,  in  the  design  procedure,  the 
limiter  has  to  either  follow  the  last  filter  or  provision  must  be  made  to 
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avoid  more  than  one  signal  being  present  at  the  limiter  simultaneously. 
2.2  BATCH  MODE:  To  run  a  batch  receiver  simulation,  a  card  deck  is 
required.  The  program  places  the  data  on  a  file  called  TAPE1  so  the 
simulation  program  can  treat  it  as  a  previously  defined  receiver.  The 
only  card  input  to  the  program  is  the  receiver  number,  which  must  be 
greater  than  50. 

The  input  format  for  receiver  data  is  as  follows: 

Card  Type  1 

col  1-2  receiver  number 
3-4  number  of  blocks 

NOTE:  Any  value  omitted  in  card  types  2  or  3  will  be  treated  as  a  zero 
value.  A  decimal  point  must  be  present  in  any  value  input. 

Card  Type  2 

col  1-10  max  gain 
11  -  20  max  noise 

21  -  30  min  gain 

31  -  40  min  noise 

41  -  50  third  order  intercept 

51  -  60  bandwidth 

61  -  80  not  used  by  program;  available  for  comments 

Note:  For  a  fold  block  columns  1-50  must  be  zeros. 

Card  Type  3 

col  1  -  10,  1  dB  compression  point 

11  -  20  lower  limit  of  RF  input  frequency 

i 

21  -  30  upper  limit  of  RF  input  frequency 
31  -  40  local  oscillator  frequency 
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^  *"*  lower  limit  of  IF  input  frequency 
51  -  60  upper  limit  of  IF  input  frequency 
61  -  80  not  used  by  program;  available  for  comments 
Note:  For  a  fold  block,  columns  1  -  11  must  be  zero  and  columns  51  -  60 
the  number  of  parallel  branches  folded. 

A  card  of  each  type  must  be  present  for  each  block  in  the  receiver.  The 
cards  must  be  in  ascending  block  number  order  with  all  type  2's  preceding 
the  type  3's,  also  in  block  number  order. 

To  run  multiple  receivers,  simply  add  data  decks  after  first  receiver 

data. 

3.  PROGRAM  CHOICES 

3.1  To  run  the  program  in  the  intercom  mode, 

required  input  data  are  fed  to  the  computer  through  a  simple  question  and 
answer  procedure.  These  questions  are  self  explanatory.  For  example, 
the  user  types  in  a  number  (integer  1  to  50)  in  answer  to  the  question 
"Receiver  Number?".  This  number  identifies  the  receiver  and  its  associated 
data  file  for  future  use.  The  user  types  in  YES  or  NO  depending  on 
whether  or  not  a  data  file  has  been  opened  previously  for  the  receiver 
number  identified.  Subsequent  input  data  are  fed  to  the  computer  in  a 
similar  manner  (see  sample  printout  in  Appendix  A).  A  YES  or  NO  answer 
enables  or  inhibits  in  turn,  computation  of  the  following  parameters: 

1.  Noise  figure  and  sensitivity. 

2.  Third  order  intermodulation  products  (intermods)  and  the 

amplitudes  of  the  input  signals  where  the  third  order  intermod  equals 
noise  level. 

3.  All  inband  spurious  responses  (spurs)  to  the  6th  order.  The 
amplitude  of  the  spurs  are  not  calculated. 

j 
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4.  The  one  (1)  dB  compression  dynamic  range. 

After  all  of  the  inputs  are  fed  into  the  computer,  the  program  then 
lists  all  the  source  data  in  tabulated  form  and  gives  the  user  an  opportunity 
to  edit  the  data  prior  to  running  the  program.  Editing  provisions  in  the 
program  permit  correcting  any  errors  observed  in  the  listed  input  data. 

The  user  may  change ,  add  or  delete  a  block;  however,  he  must  specify  the 
type  of  change  desired  and  identify  the  proper  block  number  to  correct 
data  or  delete  a  block.  A  block  may  be  added  by  inserting  the  preceding 
block  number,  then  all  of  the  block  numbers  following  the  added  block 
will  automatically  be  increased  by  one.  When  new  information  is  inserted 
for  a  change  or  add  block,  twelve  columns  of  data  are  required.  The  columns 
of  data  are  maximum  and  minimum  values  of  gain,  noise  figure  (in  case  of 
linear  elements  it  is  a  positive  number  which  equals  to  the  loss  of  the 
element),  third  order  intercept  point ,  bandwidth,  one  dB  compression  point, 
lower  limit  of  input  frequency,  upper  limit  of  input  frequency,  local 
oscillator  frequency,  lower  limit  of  IF  output,  and  upper  limit  of  IF  out¬ 
put.  Examples  of  editing  input  data  are  given  in  Appendix  A. 

4.0  OUTPUT  INFORMATION:  The  output  information  is  explained  briefly  in 
the  computer  printout  form.  Their  significance  will  be  explained  as  follows: 
The  computer  will  use  all  the  maximum  values  and  all  the  minimum  values  in 
the  variable  linear  computation.  The  tabulated  results  of  noise  figure 
performance,  third  order  intermod  performance,  and  dynamic  range  are 
listed  for  the  receiver  maximum  and  minimum  gain  conditions. 

4.1  NOISE  FIGURE  PERFORMANCE  TABLE 

The  qualities  FTOT,  FRAC,  CUM,  F(I),  and  SEN  are  printed  out  in  the 
noise  figure  table  by  block  number  for  maximum  and  minimum  receiver  gains. 
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The  standard  formulas1  used  for  computing  these  quantities  are  listed  in 
Appendix  B. 

FTOT:  Noise  figure  from  the  first  block  all  the  way  to  the  I-th  Block 
and  the  noise  figure  after  the  I-th  block. 

FRAC:  Percentage  of  noise  contribution  from  the  I-th  block.  If  one 
wants  to  improve  the  noise  figure  the  blocks  with  the  higher  percentage 
will  be  fixed  first. 

CUM:  Sum  of  FRAC  from  the  1st  to  the  I-th  block. 

F(I):  Noise  figurv  in  dB  looking  into  the  I-th  block. 

SEN:  Sensitivity  in  dBm  looking  into  the  I-th  block  with  a  signal 
to  noise  ratio  of  0  dB. 

A. 2  THIRD  ORDER  INTERMOD  PERFORMANCE 

The  third  order  intermod  performance  table  is  a  printout  of  P3T0T, 

FRAC,  CUM,  P3(I) ,  and  Q. 

P3T0T:  Third  order  intercept  point  (referred  at  the  input  of  the 
receiver)  from  the  1st  block  to  the  I-th  block. 

FRAC:  Relative  intermod  degradation  contributed  by  each  block.  Note 
that  the  block  which  has  the  largest  value  limits  the  intermod  of  the 
receiver. 

CUM:  Sum  of  FRAC  for  the  first  I  blocks. 

P3(I):  Third  order  intercept  in  dBm  looking  into  the  I-th  block. 

Q:  Power  level  of  two  equal  amplitude  signals  applied  into  the  I-th 
block  which  produce  intermods  equal  to  the  noise  level. 

The  key  parameters  in  this  table  that  are  useful  in  evaluating  the 
receiver's  intermod  performance  are  the  intercept  point,  P3(I),  FRAC,  and  Q. 
Due  to  the  inherent  nonlinearities  of  amplifiers  and  mixers  used  in  receivers, 
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interinodulation  and  harmonic  distortion  products  are  generated  which  limit 

the  dynamic  range.  The  level  of  the  distortion  product  relative  to  the 

signal  level  can  be  calculated  from  the  intercept  point,  or  conversly,  the 

intercept  point  can  be  calculated  from  the  relative  suppression  (SEN-Q). 

The  intercept  point  is  the  theoretical  point  of  intersection  of  fundamental 

response  and  the  third  order  response  curves,  and  is  shown  in  figure  2  for 

2 

the  receiver  third  order  two  tone  performance  characteristics.  The  range 
from  SEN  to  Q  gives  the  dynamic  range  of  the  receiver  (usually  referred  to 
as  two  tone  dynamic  range).  For  example,  suppose  one  desires  to  determine 
the  two  tone  dynamic  range  (DR)  of  the  receiver  in  figure  1,  where  the  third 
order  intercept  point  (P^(I)«-10.5  dBm),  noise  figure  (F(l)n=24.2  dB) ,  and 
the  receiver's  resolution  bandwidth  (BW-10  MHz)  are  given.  The  sensitivity 
(SEN),  Q,  and  two  tone  dynamic  can  be  computed. 

SEN  -  -114  dBm  +  F(I)  +  10  log  yy 

1  MHZ 

-  -114  +  24.2  +  10  «  -79.8  dBm 

Q  =  1/3  SEN  +  2/3  P3 (I)  =  -79.8/3  +  2/3  (-10.5)  -  -33.6  dBm 
DR  =|sEN-q|«  j-79.8  -  (-33. 6) | »  46.2  dB 

Note  how  close  the  above  values,  the  tabulated  printouts  for  block  1,  and 
the  values  obtained  from  figure  2  agree.  Laboratory  measurements  of  the 
channelized  receiver's  performance  confirmed  the  tabulated  computer  printouts. 
4.3  DYNAMIC  RANGE  COMPUTATION:  This  table  lists  the  quantities  G,  DECOM, 
DTOT,  GTOT,  and  D(I)  which  may  be  used  to  compute  the  1  dB  compression 
dynamic  range. 

G:  Gain  in  dB  of  I-th  block 

DECOM:  1  dB  compression  point  of  block  I  (referred  at  the  input  of  the 
component) . 


9 


AFAL-TR-76-199 


DTOT:  Is  the  1  dB  compression  of  the  first  I  blocks 
GTOT:  Is  the  sum  of  G 

D(I):  Is  the  1  dB  compression  point  looking  into  Ith  block 
The  dynamic  range  of  a  receiver  for  a  signal  can  be  defined  as  the  range 
between  the  input  signal  level  that  causes  1  dB  of  gain  compression  and 
the  minimum  input  signal  level  that  can  be  detected  above  the  receivers 
noise  level. 

SPUR  COMPUTATIONS;  The  spur  table  lists  the  quantities  FSA,  FSB,  FSC, 
and  FSD  for  each  spur  (combination  of  signal  frequency  multiple  M,  and  local 
oscillator  multiple  N  for  M  and  N  -  0  thru  6).  These  quantities  identify  the 
the  intersection  of  the  spur  and  the  intermediate  f  requency  (IF)  output  as  shown 
in  the  mixer  spurious  effects  chart1  of  figure  3.  The  heavy  line  shows  the 
variation  of  normalized  output  frequency  (H-L)/H  with  the  normalized  input 
frequency  (L/H) .  H  -  the  high  input  frequency;  L  =  the  low  input  frequency. 
FSA:  Frequency  at  which  MFS-NFO  intercepts  the  lower  limit  of  the  IF  (FI1), 
where  FS  and  FO  are  the  signal  and  local  oscillator  frequencies  respectively. 
Note  that  in  figure  1  the  local  oscillator  frequency  is  the  high  input  and 
the  signal  frequency  is  the  low  input. 

FSB:  Frequency  at  which  MFS-NFO  intercepts  the  upper  limit  of  IF  (FI2). 

FSC:  Frequency  at  which  NFO-MFS  intercepts  FI1 

FSD:  Frequency  at  which  NFO-MFS  intercepts  FI2. 

5.  CONCLUSIONS  AND  RECOMMENDATIONS 

5.1  CONCLUSIONS:  In  conclusion,  the  receiver  signal  path  analysis  program 
serves  as  a  convenient  tool  for  applying  computer  modeling  to  expedite 
receiver  performance  evaluation.  Although  there  are  various  other  ways 
of  implementing  receiver  modeling,  the  signal  path  analysis  approach  is 
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L/H 

Figure  3.  Down-Converter  Spurious-Effects  Chnrt;  II  =  High 
Input  Frequency,  L  =  Low  Input  Frequency 
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simple  and  straightforward.  It  requires  only  a  block  diagram  of  the  re¬ 
ceiver  signal  path  and  inputs  of  component  specifications,  such  as  gain, 
noise  figure,  and  intermod  intercept  point.  The  program  output  not  only  gen¬ 
erates  important  receiver  performance  characteristics,  such  as  sensitivity, 
dynamic  range,  and  spurious  products,  but  also  indicates  which  element 
limits  receiver  performance  by  generating  the  percentage  of  contribution 
by  each  component  to  the  noise  performance  of  a  receiver. 

This  modeling  program  is  of  significance  to  the  Air  Force  since  it 
permits  the  following: 

1.  Aids  subsystem  definition  and  specification  by  determining  perform¬ 
ance  characteristics  of  a  particular  receiver  design  affecting  requir- 
ments  for  system  maximum  and  minimum  operating  ranges. 

2.  Serves  as  an  engineering  tool  for  receiver  proposal  evaluation 
where  it  is  necessary  to  detenniie  whether  sufficient  information  is  provided 
to  determine  overall  system  performance.  It  can  be  used  to  determine  whether 
the  overall  performance  characteristics  proposed  satisfies  requirements 
based  on  performance  data  of  the  functional  blocks. 

3.  Serves  as  a  systematic  analysis  tool  for  evaluating,  testing,  and 
designing  valid  and  promising  receiver  approaches. 

5.2  RECOMMENDATIONS :  Experimental  results  as  well  as  the  experience  gained 
during  program  evaluation,  using  the  High  Probability  Intercept  Receiver 
(HPIR)  developed  under  contract  F33615-74-C-1225,  clearly  indicate  that  al¬ 
though  this  receiver  analysis  program  (RAP)  is  an  effective  tool,  the  follow¬ 
ing  refinements  in  the  program  should  be  provided: 
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1.  Provide  and  improve  capability  for  evaluating  the  noise  performance 
at  channelized  receivers  in  the  fold  mode  by  incorporating  algorithms  in 

the  program  which  permit  combining  several  parallel  receiver  front  ends 
(each  having  its  own  bandwidth,  gain,  and  noise  figure)  into  a  single  output, 

2.  Incorporate  a  capability  for  predicting  the  receivers  probability 
detection  and  false  alarm  rate  depending  on  system  configuration  and  signal- 
to-noise  ratio. 
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APPENDIX  A 

DATA  INPUT  AND  EDITING 

A. 1  INTRODUCTION 

The  purpose  of  this  appendix  is  to  demonstrate  the  capability 
of  the  receiver  analysis  program.  Considerable  flexibility  ie  provided 
for  editing  input  data  as  shown  in  the  examples  given  below.  Data  can 
be  corrected  during  input;  however,  addition  or  deletion  of  a  functional 
block  must  be  accomplished  after  all  data  are  listed. 

A.  2  INPUT  PROCEDURE  AND  EDITING  NEW  RECEIVER  DATA  FILE 

The  receiver  used  in  the  following  example  is  shown  in  figure  1. 
Some  incorrect  data  for  blocks  2  and  5  are  deliberately  put  into  the 
system.  When  the  computer  lists  all  input  data,  the  error  in  block  5 
data  (there  is  a  loss  in  this  block  of  -6  dB  instead  of  a  6  dB  gain)  is 
noticed  and  corrected  immediately.  The  error,  however,  in  block  2  data 
is  unnoticed  although  it  will  be  corrected  in  example  2.  A  printout  of 
the  data  entry  procedure  and  results  of  the  editing  is  given  below. 

These  results  are  saved  on  the  tape  for  example  2. 
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F'ECE I VEF:  SIGNAL  PATH  PARAMETERS 


IUF'lJT  iFECEIVEP  NUMBER CAhSWER  INTEGER  1  TO  50  . 

PERFORM  NOISE  FIGURE  COMPUTATIONS?  • ANSWER  YES  DR  MO) 

I  II  vi' 

PEPFDP^iriTERMDD  CCMPUTAT IONS?  <AHSWER  YES  OF  hO) 

PERFORMED YMAM I C  RANGE  COMPUTATIONS?  < ANSWER  YES  OR  NO) 

PERFORM.  SPUR  COMPUTATIONS?  C ANSWER  YES  OR  NO) 

1  E-3 

THI-hRErFI'ip-h  PREVIOUSLY  FOR  THE  DATA  FOR 

}HI-  FELEIVER?  ANSWER  YES  OR  NO) 

?  NO 

INPUT *NUMEER  OF  BLOCKS < INTEGER  ANSWER:  I  TO  50) 

?mfuFtI?yfLe,elo,-k  TES!  LIMEfiP’  fiMPLIFIE*’ 

?_  LIM 

IS  GAIN  FI,' ‘ED  OR  VARIABLE^ 

?  FIX 

INPUT JGAINCDi > 

fl-NCpHTERlr  P0WT<W«  TD  IMPUT  ««t> 
ihJunrftl.Sggi  TK!  LIHEftP’  wxw 

!  „  mix 

»ir!S74-IXEF  GfiIN<DE>  ’OUTPUT  BANDWIDTH*  MHZ) 

NO  1 E : GhlN < DB )  ^  I S  NEGATIVE  FOP  CONVERSION  LOSS 

INPUT  DATA  FOP  SPUR  CONFUTATIONS 
iNPUT:  INPUT  FREC'UENCY  EAND<£  VALUES) 

LOCAL  OSCILLATOR  FREQUENCY* 

OUTPUT  FREQUENCY  BANIKc'  VALUES) 

EN , ER  99 .  FOP  UNKNOWN  VALUES 

9 1  0  0  .104  0  0  ,  1 3  0  0 , £ 6  0  0  » 39  0  0  v 
INPUT  :  INTERMOB  INTEFCEPTS<B3N  :■  5THIPD  ORDER 
NOTE  SWRITE  9?  F0P  UMKricwr(  INTERCEPT 
?  99 

INPUT  IDE  COMPRESSION  POINT  PREFER  TO  INPUT  LEVEL) 

IF  UNKNOWN  ENTER  99.  *  Lt,EL' 

ACCEPTABLE  BLOCK  TYPES:  LINEAR  ,  AMPLIFIER ,  MIXER 
INPUT: TYPE. BLOCK  3  TLiritKi  i.UEP 

?  AMP 

INPUT :GAIN*  DB>  .NOISE  FIGNPECDB) 

7  £4,3 
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IMPIJT  :  INTEFMOD  INTERCEPTS-  PFN  •  tTHIFD  ORDER 
NOTE  :UF  ITE  99  FOR  IJfJJ  fiDl.ifi  INTERCEPT 

•  — 4 

INPUT  IBB  COMPRESS ION  POINT- REFER  TC  IUFUT  LEVEL? 
IF  IJMF  NOUN  ENTEF:  99 . 

?  -14 

PC  CERT FlI'LE  BLOCK  TYPES:  L  INEAR'  .  AMPLIFIER  >  MIXER 
INPUT  :TYFE. BLOCK  4 
T  LIN 

13  GAIN  FIXED  OF  VARIABLE? 

?  FIX 

INPUT  :GAIH<DF'> 

•  “8  •  r 

INPUT  IDE  COMPRESS  ION  POINT < REFER  TO  INPUT  LEVEL? 
IF  UNKNOWN  ENTER  99. 

?  98 

ACCEPTABLE  BLOCK  TYPES:  LINEAR  *  AMPLIFIER «  MIXER 
INPUT  :TYPE  » BLOCK  5 
?  MIX 

input  : m i : :er  gain*:i.b?  ^output  banbwiiithcmhz? 

NOTE sGAIN-- BE?  IS  NEGATIVE  FOR  CONVERSION  LOSS 
6  ,  1  0 

INPUT  DATA  FOR  SPUR  COMPUTATIONS 
INPUT:  INPUT  FREQUENCY  BAND-:.*  VALUES?  ' 

LOCAL  OSCILLATOR  FFEOUENCY 
OUTPUT  FREQUENCY  BAND-c'  VALUES? 

ENTER  99.  FOR  IJMK  NOUN  VALUES 

cl6  0  0  .  5 , 3  0  Otf  .  £5  .£43.75.4  06 .  £5 

INPUT  :  INTERMOB  INTERCEPTS <I'BM  :•  5 THIRD  ORDER 
NOTE :UFITE  99  FOF  UNKNOWN  INTERCEPT 
-  99 

INPUT  IDS  COMPRESSION  POINT-PEFEF  TO  INPUT  LEVEL? 
IF  UNK  NOi-JN  ENTER  99. 

•  99 

ACCEPTABLE  BLOCK  TYPES:  LINEAR  >  AMPLIFIER »  MIXER 
INPUT :TYPE .BLOCK  6 
?  MP 

UN  AC  C  EFT  AH  E  ANSWER 

ACCEPTABLE  BLOCK  TYPES  :  LINEAR.  AMFL  IF  IFF «  MIXER 
INPUT  : TYPE  .BLOCK  6 
?  HMP 

INPUT  :GAiN‘  IB  "■  .NOISE  FIGURE-: PB  • 

•  £  1  «G 

INPUT  :  IN7EFMD?  INTERCEPTS-'’  BIN?  5  TNI  FT  ORDER 
NOTE :WF  ITE  99  FOR  UNK  NOUN  INTERCEPT 

t  5 

INPUT  IBB  COMFRE : SION  POINT- REFER  TO  INPUT  LEVEL ? 
IF  IJNK  NOUN  ENTER  99. 

•'  -5  / 

ACCEPTABLE  BLOCK  TYPES:  LINEAR,  AMPLIFIER.  MiXFR 
INPUT  : TYRE  .BLOCK  7 

LIN 

gain  fixed  eif  vmpiaei.lt 

T  FIX 
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INPUT :GR IM • DE> 

•  "*’5  • 

INPUT  IBB  COMPRESS  I GN  POINT .REFER  TC  INPUT  Lt'.'fcL  > 
IF  UNKNGl.'N  ENTER  99.  ’  tL 

7  Ci*3i 

ml. lEF' TABLE  BLOCK  TYRES:  LINEAF  «  AMPLIFIER*  mjvfp 
I NFUT  : TVF'F.  . ? LOO  £  ,U' 

7  LIN 

IF  GAIN  FIXED  OF  VAP I  ARE' 
f  FIX 

INPUT *GAIN<DB> 

7  -9.3 

fo!,it,'fefef  td  :hflit  level> 
Sfut^vfJLelkk  TE3i  LIhEfiF’  w:FL,FIER> 

?  AMP 

I  f (PUT  :  Gfi  I N  DE  >  » NO  I S  E  F I  Gl  iRE  <  BE ) 

7  20  f  8 

INPUT  :  INTERNED  I NTEFC  EFTS < DEN >  ? TH I F'D  ORDER 
NOTE : WRITE  99  FCF  UNKNOWN  INTERCEPT 

FD‘HT<FEFER  TD  LEVEL > 

?NEETlrEreJ:tccK  IT4’  LINEFF’  F""FLIFIER’  "«>** 

7  LIN 

IF  GAIN  FIXED  DR  V API ABLE7 
?  FIX 

input  sgain*:db> 

IFPUNKNC^CENTEF^9Cf<  PCIfiT<PEFER  TD  LEVEL) 

?  LIN 

✓ 

fiECEPTfi^Y^nrfCSFL:€ei,,hIr<i:’  “”H  FIELD  FIT  ftFROW 
I MFUT I T  YFE  * ELCCK  U F'hFLIFIE*’  "IXW 
?  LIN 

IS  GAIN  FIXED  DF  VAR  I ABLET 
?  VAR 

INPUT: MAX I MUM  GAINCDE) *MINfMUH  6AIN<DB> 

iFPU7-WWiCEMTEES||D,i  FCI,,T'FFFEF  TO  INPUT  LEVEL) 

?  99 

imputitype.Ildcf  irS!  Lt"£H>*  F”FLIFtEF’  «IX» 

?  AMP 

INPUT  :  GAIN1 BE)  .NOISE  F I i-.l  IRE •  DE  > 

?  13. 5 >6 
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IHF'UT  :  INTEPMCB  INTERCEPTS*  HTN  >  .THIRD  ORDER 
NOTE  rl.lF'ITE  99  FOR  UNKNOWN  INTEPC£pT 
7  8.5 

F0,,,T,WKP  TD l6'*l> 

wSrlr^.itgc?  irSi  LW€fi**  fil'iFLIFIER>  f!::;ER 

LIN 

IS  6  Ft  IN  FIXED  DF  VHP  IhBLE’7 
?  FIX 

INPUT :GAIN<DB> 

ro,N7<pere*  TD  IhFEIT  level; 

IHwI^I.kSS  UPES!  L1'*'**  •*«■"*»•  ">*ER 

?  AMP 

INPUT  :6ftINOB>  .N0I2E  FIGURECBB) 

7  1  *5  er 

A  v  •  •  J 

6 

INPUT XINTERMDD  INTERCEPT$<DBN> .THIRD  OPDFP 
NCTE.WRITE  9?  FDR  UNKNOWN  INTERCEPT 
T  8.5 

]fFunk,‘Sw,;:enter'1^,!  PDIhT<FEFEF  T°  ‘"W  level;. 

n.FuT™YPE, block  irSl  LINEfiR’  fiMFUF,ER’  m'XER 
7  AMP 

INPUT  *GflIN<DB>  .NOISE  FI6URE<DB> 

?  13.5.8 

INPUT : INTERMOD  INTERCEPTS<DBN>  5 THIRD  ORDER 
NOTE : WRITE  99  FOP  UNKNOWN  INTERCEPT 
7  8.5 

iFPUNK‘o-NCENTERSl9DN  P0INT<REFER  T°  LEVEL > 

?MPOrT??^i  JtScK  lrS!  UNEfiP’  fif,FLIF!ER'  "™R 

7  AMP 

INPUT :GAIN<DE>  .NOISE  FIGURE  <TDB> 

T  10.10.5 

a^iUKraD«i5TERccpTs<“">  ;third  dpder 

NDTE. WRITE  9*  FOR  UNKNOWN  INTERCEPT 
7  22 

IFPUNKrav,H,:ENTE|:95"'  Pm,,T<PEPER  ™  INPUT  LEVEL > 

?NpSPa?p| .ItSS  lrES'  L:"Ef,P’  W':FL,FIER'  ™ER 

?  AMP 
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INPUT  :GfiIN(D8>  .NOISE  FIR!  IRE'DE'* 

?  c'0.3  ’ 

INPUT  :1HTEFMOr'  INTERCEPTS<PFN>  STHIRD  ORDER 
HO  i  E  : WRITE  99  FOR  UNKNOWN  INTERCEPT 
l  y 

INPUT  IDE  COMPPES 3 I OH  FCINT (REFER  TD  INPUT  IFVFI  i 
IF  UNKNOWN  ENTER  99.  LE-/EL7 

INPUT  It VPE  » BLOCK  IQ***  *  LIhEfiP’  ™FLIFIER,  MIXER 

l-  -  LIH 

!•-’  bhIN  FIXED  OP  VfiP IPtELE7 
'  FIX 

INPUT :GFllN(DB) 

iFPutVw£NCEm»Sw?M  PDI,,T'PEFER  TD  level, 

WwI?wl.SS«  IsPES!  U"EflP’  “ELIEIER,  MIXER 
?  ftMP 

INPUT  *GfllN<DB>  .NOISE  FIGUFE(DB) 

13.5.6 

input: internod  intercepts (dbn > ? third  npr.pp 

NOTE : WRITE  99  FOR  UNKNOWN  INTERCEPT 

•  99 

INPUT  IBB  COMPRESSION  FOINT-PEFER  TO  input  icuc,  s 
IF  UNKNOWN  ENTER  99.  th  TU  INPL,T  levels 

?  99 

SwISE.JlSk  r0PES!  LINEPP'  AIRIER,  MIXER 
?  LIN 

IS  GRIN  FIXED  OP  VARIABLE? 

?  FIX 

INPUT :GAIN(DB) 

PDIhT<REFE*  TO  INPUT  LEVEL) 

IMrSI.S  eIPES!  LI"EfiP’  PIETER,  MIXER 
?  AMP 

INPUT :GAIN<DB) .NOISE  F IGURE<DB) 

13.5.6 

INPUT  :  INTERNOD  IMTERCEPTSCDBN)  .THIRD  np-urp 
NOTEJWPITE  99  FOP  UNKNOWN  INTERCEPT^ 

INPUT  IDS  COMPRESSION  POINT  (REFER  TO  INFLIT  i  cor,  x 
IF  UNKNOWN  ENTER  99.  .wt-w  id  ihfuT  LEVEL) 

?  99 

ACCEPTABLE  BLOCK  TYPESl  LINEAR ,  AMPLIFIER,  MIXER 


20 


AFAL-TR-76-199 


INPUT : TYPE *BLGCK  ££ 

"  LIN 

IS  GRIM  FIXED  OF'  VARIABLE? 

?  FIX 

INPUT :GAIN-DB> 

*?'  -£ 

INPUT  IDE  COMPRESSION  POINT < REFER  TO  INPUT  LEVEL) 
IF  UNKNOWN  ENTER  99. 

99 

ACCEPTABLE  BLOCK  TYPES' :  L  INERT  *  AMPLIFIER  *  MIXER 
INPUT: TYPE* BLOCK  £3 
?  AMP 

INPUT :GRIN* PB> » NOISE  F IGUPECPB) 

'r  1 3  .  5  *  h 

INPUT  :  INTERMOD  INTERCEPTS  < I'IN >  •  THIRD  ORDER 
NOTE :WRI TE  99  FOR  UNK  NOUN  INTERCEPT 

'?  99 

INPUT  IDF  COMPRESSION  POINT <F'EFER  TO  INPUT  LEVEL) 
IF  UNKNOWN  ENTER  99. 

?  99 

ACCEPTABLE  BLOCK  TYPES:  LINEAR  *  AMPLIFIER*  MIXER 
INPUT: TYPE* BLOCK  £4 
?  LIN 

IT  GRIN  FIXED  OP  VARIABLE? 

?  FIX 

INPUT :GR IN <DE) 

?  -7.5 

INPUT  IDE  COMPRESSION  POINT (REFER  TO  INPUT  LEVEL) 
IF  UNKNOWN  ENTER  99. 

"  99 

♦  ♦♦♦♦♦♦♦♦♦ 
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DATA 

MAXIMUM 

GAIN 

MINIMUM 

GAIN 

BLOCK 

G 

F 

6 

F 

P3 

1 

-1 .5 

1  .5 

-1  .5 

1 .5 

99 . 0 

£ 

-6 . 0 

6 . 0 

-6 . 0 

6.0 

99 . 0 

3 

£4.0 

8.0 

£4 . 0 

8.0 

-4.0 

4 

"“8  ■  7 

8.7 

-8.7 

3.7 

99.0 

5 

6.0 

6 . 0 

6 . 0 

6 . 0 

99 . 0 

6 

£1.0 

6 . 0 

£1.0 

6 . 0 

5 . 0 

7 

l 

-3.3 

3.3 

-3 . 3 

.  o 

99 . 0 

8 

-9.3 

9  .3 

-9.3 

9  .3 

99 . 0 

9 

£0.0 

8.0 

£0.0 

8 . 0 

18.0 

10 

-£  0 . 0 

£0.0 

-20.0 

£0.0 

99.0 

11 

0.0 

0.0 

-27.0 

£7.0 

99 . 0 

12 

13.5 

6.0 

13.5 

6.0 

8 . 5 

13 

-6 . 0 

6.0 

-6 . 0 

6.0 

99 . 0 

14 

13.5 

6 . 0 

13.5 

6 . 0 

8  •  5 

15 

13.5 

6 . 0 

13.5 

6.0 

3  .5 

16 

10.0 

10.5 

10.0- 

10.5 

■i'll  ■  0 

17 

20.0 

8.0 

£0.0 

8 . 0 

18.0 

18 

-16.0 

16.0 

-16.0 

16.0 

99.0 

19 

13.5 

6.0 

13.5 

6.0 

99 . 0 

£0 

-3.0 

3.0 

-3.0 

3.0 

99 . 0 

£1 

22 

13.5 
-£ .  0 

6 . 0 
£.0 

13.5 

-2.0 

6.0 

£.0 

99.0 
99 . 0 

£3 

13.5 

6.0 

13.5 

6.0 

99 . 0 

£4 

-7.5 

7.5 

-7.5 

7.5 

99.0 

I -BLOCK 

HUMBER 

G-GAIH<DB>» BLOCK  I 
F-NDISE  FIGUFE<D»>. BLOCK  I 
HDTE  !F*LDSS<riB>  FDF'  AN  ATTENUATOR 
P3*7HIFIi  ORDER  INTERCEFTS<BBM) 'BLOCK  I 


BU 

£  0  0  0 . 0  0  0 
1 000 . 000 
£000. 0 0 0 
£  0  Cl  0 . 0  0  0 
10.000 
2000.000 
£  0  0  0 . 0  0  0 
2  0  0  0 . 0  0  0 
£000 . 000 
£000.000 
£000.000 
£000.000 
£000.000 
£000 . 000 
£000 . 000 
£000 . 000 
£000.000 
£000.000 
£000.000 
£000 .000 
2000.000 
£000.000 
£  0  0  0 . 0  0  0 
£000.000 
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♦  ♦ 

DATA 

♦  ♦ 

♦  ♦ 

♦  ♦ 

♦  ♦ 

BLOCK 

DECOM 

FS1 

FS2 

FO 

F 1 1 

FI2 

1 

99 . 0 

0.0 

0.0 

0.0 

0.0 

0.000 

2 

99 . 0 

9100.0 

10400.0 

1300.0 

2600.0 

3900 .000 

3 

-14.0 

0.0 

0.0 

0.0 

0 . 0 

0.000 

4 

99 . 0 

0.0 

0.0 

0.0 

0.0 

0.000 

5 

99.0 

2600.0 

£762.5 

3006.3 

£43 .8 

4  06 .250 

6 

-5.0 

0.0 

0.0 

0.0 

0.0 

0.000 

7 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

3 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

9 

8.0 

0.0 

0.0 

0.0 

0.0 

0.000 

10 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

11 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

12 

-1 .5 

0.0 

0.0 

0.0 

0.0 

0.000 

13 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

14 

-1 .5 

0.0 

0.0 

0.0 

0.0 

0.000 

15 

-1 .5 

0.0 

0.0 

0.0 

0.0 

0.000 

16 

12.0 

0.0 

0.0 

0.0 

0.0 

0.000 

17 

8.0 

0.0 

0.0 

0.0 

0.0 

0.000 

18 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

19 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

20 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

£1 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

22 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

£3 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

pA  04  1-1 

I “BLOCK  NUMBER* 

0.0 

0.0 

0.0 

0.0 

0.000 

BECOM-1  DE 
FS1 “LOWER 
FS£*UPPER 
FO*LOCAL  C 
FI  1=L0WER 
FI£=UPPER 

i  COMPRESSION  POINT  REFER  TO 
LIMIT  UF  RF  INPUT  FREQUENCY 
LIMIT  OF  RF  INPUT  FREQUENCY 
ISCILLATOR  FREQUENCY 

LIMIT  OF  IF  INPUT  FREQUENCY 
LIMIT  OF  IF  INPUT  FREQUENCY 

INPUT  FREQUENCY 

IS  BATA  CORRECT?  ANSWER  YES  OR  NO 
?  NO 

INPUT  TYPE  OF  CHANGE :  ADD  »CHG  »DEL  »OR  ENDCTO  STOP  EDIT> 

?  CHG 

INPUT!  BLOCK  NUMBER 

NOTE *FOR  ADD  ENTER  PRECEDING  BLOCK  NUMBER 


?  5 


INPUT  DATA  COLUMNS < IN  ORDER >12  VALUES> 

NOTE *6TH  VALUE  IS  SENSITIVITY*: MIXER  ONLY) 

■?  “6  9 6  y  9 6  9  99  9 1 0  9 99  9 £6 0  0  •  T 6 £  •  5  ?  3  0 06 


V 

.£5  >£43 .75 » 4 OG .£5 


INPUT  TYPE  OF  CHANGE*  ADD »CHG »DEL »OR  END CTO  STOP  EDIT) 
?  END 


t 
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A'2'1-  Printout  After  Data  CorrprM™ 


DATA 


BLOCK 

1 

£ 

3 

4 

5 

6 


MAXIMUM  GAIN 


MINIMUM  GAIN 


G 

-1  .5 
-6 . 0 
24.0 
—8  •  7 
-6 . 0 
21.0 
-3.3 


1 .5 
6.0 
8.0 
8.7 
6.0 
6.0 
3.3 


9.3 
8.0 
20.0 
0.0 
6 . 0 
6 . 0 
6.0 
6.0 

10.5 

8.0 

16.0 
6 . 0 
3.0 
6.0 
2.0 
6.0 

7.5 


G 

-1  .5 
-6.0 
24.0 
-8.7 
-6.0 
21.0 
-3.3 


8  -9.3 

8  20.0 

10  -20.0 

11  0.0 

12  13.5 

13  -6.0 

H  13.5 

15  13.5 

16  10.0 

I7  20.0 

1®  -16.0 

1*  13.5 

20  -3.0 

21  13.5 

22  -2 . 0 

28  13.5 

24  -7.5 

I “BLOCK  NUMBER 
G=GA INC BE >» BLOCK  I 
F=NDIGE  F I GUPE < DB > t BLOCK  I 

P-TTiirchDnf<DE>  FDP  "TTENUATDR 
P^-THIRD  GFI'ER  INTERCEPTS<I'BM>  .BLOCK 


-9.3 

20.0 

-20.0 

-27.0 

13.5 

-6.0 

13.5 

13.5 

10.0 

20.0 

-16.0 

13.5 

-3.0 

13.5 

-2.0 

13.5 

-7.5 


F 

1 

6 
3 
8 
6 
6 
3  .3 
9 .3 
8.0 
20.0 
0 
0 

6.0 
6 . 0 
6.0 

10.5 

8.0 

16.0 

6.0 

3.0 

6.0 

2.0 

6.0 

7.5 


c  < 
6 


P3 

EI..I 

99 . 0 

2  0  0  0 . 0  0  0 

99 . 0 

1000.000 

-4.0 

2000.000 

99 . 0 

2000. 0 0  0 

99 . 0 

1 0 . 0  0  0 

5 . 0 

2  0  0  0 . 0  0  0 

99 . 0 

£000.000 

99 . 0 

2 0 0 0 .000 

18.0 

2000.000 

99 . 0 

2000 . 000 

99 . 0 

2000.000 

8.5 

2  0  0  0 . 0  0  0 

99 . 0 

2000 .000 

8.5 

2000.0  0 0 

8 .5 

£000.000 

£2 . 0 

2000.000 

18.0 

£000.000 

99 . 0 

£000.000 

99 . 0 

2000.000 

99 . 0 

£000.000 

99 . 0 

£000.000 

99.0 

2000.000 

99 . 0 

2000.000 

99 . 0 

£000.000 

/ 
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♦  ♦ 

♦  ♦ 

♦  4 

♦  ♦ 

♦  ♦ 

DRTR 

BLOCK 

DECOM 

FS1 

CfS 
r  jC 

FO 

F 1 1 

F 12 

i 

99 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0  0  0 

£ 

99 . 0 

9100.0 

1  04  0  0 . 0 

1300.0 

2600.0 

3900 . 000 

3 

-14.0 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

4 

99 . 0 

0 . 0 

0.0 

0.0 

0 . 0 

0.000 

5 

99.0 

26  0 0 . 0 

2 762  .5 

3006  .3 

243  .8 

4  06  .250 

6 

-5 . 0 

0 . 0 

0 . 0 

0.0 

0.0 

0 . 000 

7 

99 . 0 

0.0 

0.0 

0.0 

0 . 0 

0.000 

8 

99.0 

0.0 

0.0 

0.0 

0 . 0 

0 . 000 

9 

8 . 0 

0.0 

0.0 

0 . 0 

0 . 0 

0 . 000 

10 

99 . 0 

0 . 0 

0.0 

0.0 

0.0 

0 . 0  0  0 

11 

99.0 

0.0 

0.0 

0 . 0 

0 . 0 

0.000 

12 

-i  .5 

0.0 

0.0 

0 . 0 

0 . 0 

0.000 

13 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0.000 

14 

-1  .5 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

15 

-1  .5 

0.0 

0.0 

0.0 

0.0 

0.000 

16 

12.0 

0.0 

0.0 

0.0 

0.0 

0 . 0  0  0 

17 

8.0 

0.0 

0.0 

0.0 

0.0 

0.000 

18 

99 . 0 

0.0 

0.0 

0 . 0 

0 . 0 

0.000 

19 

99 . 0 

0.0 

0 . 0 

0.0 

0.0 

0.000 

20 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0  0  0 

21 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0  0  0 

22 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

23 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0.000 

24 

99.0 

0.0 

0.0 

0 . 0 

0.0 

0.000 

I -BLOCK  HUMBER 

I'ECOM-  1  Ilr 

COMPRESS 

I OH  POIHT 

REFER  TO 

IHPUT  FREQUENCY 

FS1 -LOWER 

LIMIT  OF 

PF  IHPUT 

FREQUENCY 

FS2-UPFEP 

LIMIT  OF 

PF  IHPUT 

FREQUENCY 

FO-LOCAL  C 

ISC  illatdf 

FFEGUENC 

1 

FI  1 -LOWER 

LIMIT  OF 

IF  IHPUT 

FREQUENCY 

F 12-UPPER 

LIMIT  OF 

IF  IHPUT 

FREQUENCY 

IS  I'RTR  CORRECT?  ANSWER  YES  OP  HO 

?  YES 
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♦ 

♦ 

♦ 

♦  ♦ 

♦ 

♦ 

♦  ♦ 

♦ 

NO  I 

SE  FIGURE  PERFORMANCE 

MAXIMUM  GAIN 

MINIMUM 

GAIN 

BLOCK  FTOT 

FRAC 

CUM 

F<  I  > 

SEN 

FTDT 

FFAC 

CUM 

FCI> 

SEN 

1 

1.5 

.  036 

.  036 

15.9 

-38.1 

1  .5 

.005 

.  0  05 

£4.2 

-79.8 

2 

7  .5 

•  1  OS 

.144 

14  .4 

-89.6 

7  .5 

.016 

.  02 1 

£2  .7 

-81 .3 

3 

15.5 

.763 

.907 

8.4 

-95  .6 

15.5 

.114 

.135 

16.7 

-87  ,3 

4 

15.5 

.004 

.910 

22.1 

-81  .9 

15.5 

.001 

.136 

40.1 

-63  .9 

5 

15.6 

.013 

.923 

13.4 

-90.6 

15.6 

.002 

.138 

31  .4 

-?£  .6 

6 

15.8 

.050 

.973 

7.4 

-96  .6 

15.8 

.008 

.145 

£5.4 

-78  .6 

-9 

( 

15.8 

.000 

.974 

23 . 0 

-81  .0 

15.8 

.000 

.145 

46  .3 

-57.7 

8 

15. S 

.002 

.976 

19.7 

-34.3 

15.8 

.000 

.146 

43 . 0 

-61.0 

9 

15.9 

.013 

.989 

10.4 

-93.6 

15.9 

.002 

.147 

33.7 

-70.3 

10 

15.9 

.002 

.991 

26.7 

-77  .3 

15.9 

.000 

.148 

53.7 

-50.3 

11 

15.9 

0.000 

.991 

6.7 

-97.3 

19.4 

.182 

.330 

33.7 

-70  .3 

12 

15.9 

.007 

.993 

6.7 

-97.3 

23  .6 

.544 

.874 

6.7 

1  • 

13 

15.9 

.000 

.999 

12.2 

-91  .8 

23.7 

.024 

.898 

12.2 

-91  .8 

14 

15.9 

.001 

1.000 

6.2 

-97.8 

24.2 

.  097 

.995 

6  .2 

-97.8 

15 

15.9 

.000 

1  .000 

6  .5 

-97.5 

24.2 

.004 

.999 

6.5 

-97.5 

16 

15.9 

.000 

1  .000 

10.8 

-93.2 

24  •  c 

.001 

1.000 

10.8 

-93.2 

1? 

15.9 

.000 

1.000 

9.0 

-95 . 0 

24.2 

.000 

1  .000 

9.0 

-95 . 0 

18 

15.9 

.000 

1.000 

22.3 

-81  .7 

24.2 

.000 

1 .000 

£2.3 

-81 .7 

19 

15.9 

.000 

1  .000 

6.3 

-97.7 

24.2 

.000 

1  .000 

6  .3 

-97.7 

20 

15.9 

.000 

1.000 

9.3 

-94.7 

24.2 

.000 

1  .000 

9.3 

-94.7 

21 

15.9 

.000 

1.000 

6  .3 

-97.7 

24.2 

.000 

1.000 

6.3 

-97.7 

22 

15.9 

.000 

1  .000 

3.2 

-95.8 

£4.2 

.000 

l  .000 

8.2 

-95.8 

23 

15.9 

.000 

1 .000 

6.2 

-97.8 

£4.2 

.000 

1 .000 

6.2 

-97.8 

24 

15.9 

.000 

1  .000 

7 .5 

-96.5 

£4  .2 

.000 

1.000 

7.5 

-96.5 

I=BLDCK  NUMBER 

FTDT=hDISE  FIGUPE<BB> .FIRST  I  BLOCKS 
FPAC-RELATIVE  NOISE  CONTRIBUTION .BLOCK  I 
CUM=PELATIVE  NOISE  CONTRIBUTION.  FIRST  I  ELOCKS 
F<I)*NOISE  FI6UPE<DE>  LOOKING  INTO  BLOCK  I 
SEN=SEN3 1 T I V I TY < BEN )  LOOKING  INTO  BLOCK  I<S/'M*0DB> 


ft 


t 
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♦  ♦♦♦♦♦♦♦♦♦ 


THIRD  ORDER  IHTEPMOD  PERFORMANCE 


MAX : 

MUN  GAIN 

MINIMUM 

GAIN 

BLOCK  P3T0T  FRAC 

CUM 

R3<I> 

■a 

P3T0T 

FRAC 

CUM 

F3CI> 

Q 

1 

99 . 0 

0.000 

0.000 

-37 . 0 

-54 . 1 

99 . 0 

0 . 0  0  0 

0 . 0  0  0 

-10.5 

—33  .6 

£ 

99 . 0 

0.000 

0.000 

-38.5 

-55 .6 

99 . 0 

0.000 

0 . 0  0  0 

-1£  .0 

-35 . 1 

3 

3.5 

.  00  0 

.  0  0  0 

-44.5 

-61 .6 

3  .5 

.040 

.040 

-18.0 

-41.1 

4 

3.5 

0 . 0  0  0 

.000 

-£0.5 

-41.0 

3  .5 

0 . 0  0  0 

.040 

6  .£ 

-17. £ 

5 

3.5 

0.000 

.000 

-£9.£ 

-49.7 

3.5 

0.000 

.  040 

-£.5 

-25.9 

€ 

.3 

.000 

.  0  0  0 

-35.  £ 

—55 .7 

•  *-> 

.  043 

.  083 

-8  .5 

-31  .9 

7 

.3 

0 .000 

.000 

-14. £ 

-36  .5 

•  3 

0 . 0  0  0 

.  083 

1£  .7 

-10.8 

8 

.3 

0 . 0  0  0 

.000 

-17.5 

-39.8 

•  o 

0.000 

.  083 

9.4 

-14.1 

9 

-.4 

.  0  0  0 

.000 

-£6  .8 

-49.1 

-.4 

.015 

.  098 

.1 

-£3  .4 

10 

-.4 

0.000 

.000 

-6.8 

-30.3 

-.4 

0 . 0  0  0 

.  098 

-•  f|  O 
C'JiC 

—3  .3 

11 

-.4 

0 . 000 

.000 

-£6 .8 

-50.3 

-.4 

0 . 0  0  0 

.  098 

•  3 

-£3  .3 

12 

-4.1 

.000 

.001 

-26.8 

-50.3 

-.4 

.  000 

.  098 

— c6  .8 

-50.3 

13 

-4.1 

0 . 0  0  0 

.001 

-13.3 

-39  .5 

-.4 

0.000 

.098 

-13.3 

-39  .5 

14 

-10.4 

.00S 

.002 

-19.3 

-45.5 

-.5 

.001 

.  099 

-19.3 

-45.5 

15 

-££.9 

.  037 

.  039 

-5.8 

-36  .4 

-1  .7 

.  033 

.133 

-5.8 

-36.4 

16 

-£5 .8 

.  037 

.076 

7.8 

-£5  .9 

-2.7 

.  033 

.  166 

7.8 

-£5.9 

17 

-37 . 0 

.924 

1.000 

18.0 

-19.7 

-10.5 

.834 

1.000 

18.0 

-19.7 

18 

-37 . 0 

0.000 

1.000 

79.5 

£5.8 

-10.5 

0 . 0  0  0 

1.000 

79.5 

£5.8 

19 

-37.0 

0.000 

1.000 

63  .5 

9  .8 

-10.5 

0 . 0  0  0 

1 . 0  0  0 

63  .5 

9.8 

£0 

—3 1'  .  0 

0.000 

1  .000 

77  •  0 

19.8 

-10.5 

0.000 

1 .000 

77.0 

19.8 

£1 

-37.0 

0.000 

1 .000 

74.0 

16.8 

-10.5 

0. 000 

1 .000 

74 .0 

16.8 

££ 

-37 .  C 

0 . 0  0  o 

1.000 

87.5 

£6 .4 

-10.5 

0.000 

1 .000 

87  .5 

£6.4 

£3 

-37 . 0 

0 . 0  0  0 

1 . 0  0  0 

CC.  cr 

O  J  •  -J 

£4.4 

-10.5 

0 . 0  0  0 

1  .000 

85.5 

£4  .4 

£4 

-37 . 0 

0.000 

1 .000 

99 . 0 

33  .8 

-10.5 

0 . 0  0  0 

1  .000 

99 . 0 

33  .8 

I* BLOCK  HUMBER 

P3T0T=THIPD  ORDER  INTERCEPT <DBM> *FIRST  I  BLOCKS 
FRAC -RELATIVE  INTERMCD  C CNTP I BUT I OH  » BLOCK  I 
CUM-PELATIVE  IHTEPMOD  CONTRIBUTION »FIRST  I  BLOCKS 
F"-:<  I  > -THIRD  ORDER  IHTERCEPT <I'BM>  LOOKING  INTO  BLOCK  I 
©=TWO  TOME  SIGNAL  POWER < DBM >  INTO  BLOCK  I  SUCH  THAT  THIRD 
ORDER  INTERMCD  LEVEL  EC-UALS  NOISE  ROWER  LEVEL 


27 
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♦ 


♦  ♦  ♦  ♦ 


♦ 


♦  ♦  ♦ 


DYNAMIC  RANGE  CCMPUTAT ION 

MAXIMUM  GAIN 


BLOCK 

G 

I'ECOM 

DTOT 

1 

-1  .5 

99 . 0 

99 .  '5 

o 

-6 . 0 

99 . 0 

99 . 0 

3 

£4 . 0 

-14.0 

•  -6.5 

4 

"3.7 

99 . 0 

-6  .5 

tr 

-6  •  0 

99 . 0 

-6  .5 

£  1  . 0 

-5 . 0 

-6 . 8 

r* 

( 

•«!'  ■  O 

99 . 0 

-6  .8 

•3 

-9  .3 

99 . 0 

-6  .8 

*3 

£0.0 

3.0 

-6 . 8 

10 

■20.0 

99 . 0 

-6  .8 

11 

0.0 

99 . 0 

-6  .8 

12 

13.5 

-1  .5 

-11.7 

13 

-6 . 0 

99 . 0 

-11.7 

14 

13.5 

-1  .5 

-19  .£ 

15 

13.5 

“1  .5 

_  » 
t*»  •  l' 

16 

1 0 . 0 

12.0 

_ •*. 

-*C  •  ( 

17 

£0.0 

3 . 0 

-46 .7 

13 

■16.0 

99 . 0 

—46  •  (■■ 

19 

13.5 

99 . 0 

-46.7 

£0 

-3 . 0 

99 . 0 

-46  .7 

£1 

13.5 

99 . 0 

-46.7 

c'c! 

-£ .  0 

99 . 0 

-46 . 7 

£3 

13.5 

99 . 0 

-46.7 

£4 

-7.5 

99 . 0 

-46.7 

I=BLOCK  NUMBER 
G-GAIN<BB)  >  BLOCK  I 
DECCM=  1  IiB  COMPRESSION 
I'TOT=l  DB  COMPRESSION!. 
GTCT=TOTAL  GAIN «  FIRST 

Dam.  he  compression , 


GTOT 

D  I  ;• 

6 

-1  .5 

“46  mi 

-1  .5 

—  er 

*  • 

-48  .£ 

-6 . 0 

16.5 

-54.  £ 

£4.0 

{  •  s 

-30.2 

— 8 . 7 

1  .3 

-38 .9 

-6 . 0 

o 

L.  C  •  O 

-44.9 

£  1  . 0 

19.5 

-£3 .9 

•  O 

1  0  .£ 

-£7.£ 

-9.3 

3  0 .  £ 

U1 

■ 

1 

£0.0 

1  0  .£ 

-16.5 

-£0 . 0 

t  0 .  £ 

-36.5 

— £  i  .  0 

ii'3  •  7 

-36 .5 

13.5 

17.7 

— £3 . 0 

-6 . 0 

31  .  £ 

-29 . 0 

13.5 

44.7 

-15.5 

13.5 

54..? 

-£ .  0 

1  0 . 0 

74.7 

8 . 0 

£  0 . 0 

58 . 7 

79.5 

-16. 0 

“» .•>,  , 

<  c  «c 

63.5 

13.5 

69.  £ 

77 . 0 

-3 . 0 

*"i  .*i  -■» 

•-'C  •  i* 

74.0 

1  3  e. 

80.7 

87 .5 

-£ .  0 

94  .£ 

85  .5 

13.5 

86 . 7 

99 . 0 

-7.5 

POINT, 

BLOCK 

FIRST  I  BLOCK 
I  BLOCKS 

•j-  * 

LOCKING  INTO 

BLOCK  I 

MINIMUM  GAIN 


DECOM 

DTCT 

GTOT 

na> 

99 . 0 

99 . 0 

-1  .5 

-19.7 

99 . 0 

99 . 0 

_  “?  rr 

i  • 

-21. £ 

-14 . 0 

-6  .5 

16.5 

-£?'  .£ 

99 . 0 

-6.5 

7  <8 

-3  .£ 

99 . 0 

-6 . 5 

1  .8 

-11.9 

-5 . 0 

-6 .8 

CC  i  o 

-17.9 

99 . 0 

-6 . 8 

19.5 

3.1 

99 . 0 

-6  .8 

10. £ 

•  c! 

8 . 0 

-6  .8 

3  0 .  £ 

-9.5 

99 . 0 

-6  .8 

1  0 .  £ 

10.5 

99 . 0 

-6 .8 

—  1 6  .8 

-9.5 

-1  .5 

-6  .8 

•“i  , 

~o  •  o 

-36.5 

99 . 0 

-6.8 

-9.3 

-£3 . 0 

-1  .5 

-6.8 

4  .£ 

-29 . 0 

-1  .5 

-6.8 

17.7 

-15.5 

l£ .  0 

-6  .8 

-f 

k-  i  •  | 

-£ .  0 

-19.7 

47.7 

8 . 0 

99 . 0 

-19.7 

31.7 

79.5 

99 . 0 

-19.7 

45.  £ 

63  .5 

99 . 0 

-19.7 

4£  .£ 

77 . 0 

99 . 0 

—  IQ  "? 

1  .  •  i 

55.7 

74.0 

99 . 0 

-19.7 

53.7 

87 .5 

99 . 0 

-19.7 

67 .  £ 

85.5 

99 . 0 

-19.7 

59.7 

99 . 0 
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■SPUR  COMPUTATIONS 


M  = 

1 

N  = 

4 

FSB® 91 00 . 00 

BLOCK® 

•— i 

H  = 

1 

n  = 

5 

FS A- 9109.00 

BLOCK® 

£ 

M  = 

1 

N  = 

5 

FSE®******^ 

BLOCK® 

£ 

M  - 

1 

n  = 

6 

BLOCK® 

£ 

M  =1  ri  =  1 

M  =  1  N  =  1 


FSC=£7C£.50  BLOCK®  5 
F$D=E600.00  BLOCK®  5 


MfN=ORDER  OF  SPURS  PRODUCED  IN 
FSR-FREQUENCY  RT  WHICH  MFS-NFO 
FSE=FREGUENCY  RT  WHICH  NFS -NFC 
FSC=FPEGUENCY  RT  WHICH  MFO-NFS 
FSD-FREQUENCY  RT  WHICH  MFO-NFS 


THE  IF  BAND 
INTERCEPTS  FI1 
INTERCEPTS  FIE 
INTERCEPTS  FI1 
INTERCEPTS  FIE 


COMPUTATIONS  COMPLETE.  BO  YOU  WISH  TO  CONTINUE? 

TYPE  YES  OR  NO 
?  NO 

DO  YOU  WISH  TO  SAVE  THIS  DRTfi? 

TYPE  YES  OR  NO 

?  YES 

DRTR  WRITTEN  TO  TRPEE - PLERSE  COPY  TO  PERM  FILE  DEVICE  RNB 

CATALOG  FOR  FUTURE  USE 
STOP 

1.134  CP  SECONDS  EXECUTION  TIME 
COMMAND-  CATALOG* TRPEE *TSUIDATA »RP*999 
NEWCYCLE  CATALOG 
INCORRECT  PERMISSION 
PF  RBGPT 

COMMAND-  CATALOG » TRPEE *SJJDATA >RP=999 
INITIAL  CATALOG 
CT  ID®  V740334  F'FN=S JJDATA : 

CT  CY=  001  000003E0  WORDS. i 
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A . 3 .  RECALLAND  EDITING  OF  A  PREVIOUS  RECEIVER  DATA  FILE 

This  time  the  old  data,  saved  on  the  tape,  are  listed  on  the 
printout  for. receiver  no.  5.  An  additional  block  is  inserted  in  the 
signal  path  after  block  18  and  the  results  are  printed.  Later,  block 
18  is  deleted  from  the  signal  path.  At  this  point,  it  is  noticed 
that  the  local  oscillator  frequency  (FO)  listed  for  block  2  is  in  error 
One  can  still  change  it  and  print  the  right  results. 


-  3*4lj£  cp  SECONDS  COMPILATION  TIME 
CQMMHND-  ATTACH , TAPE  1 >$JJDATA  E 

PF  CYCLE  NO.  =  001 
COMMAND-  LGO 

receiver  signal  path  parameters 


INPUT: RECEIVER  NUMBER (ANSWER  INTEGER  1  TO  50) 

PERFORM YciSE  FIGURE  COMPUTfiTIONS?  (RHSWER  YES  OR  MO) 


YES 

PERFORMyWTERMOD  COMPUTATIONS?  (ANSWER  YES  OP  NO) 
F'ERFOR My DYNAM I C  RANGE  COMPUTATIONS?  (ANSWER  YES  OR  NO) 
PEP FORMy SPUR  COMPUTATIONS?  (ANSWER  YES  OR  NO) 

rSfSfiR^kf  “Sg  $«««  F*  ™E 
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BATA 


♦  ♦♦♦♦♦♦♦ 

MAXIMUM  GAIN  •  MINIMUM  GAIN 


SLOCK 

4 

X. 

£ 

3 

4 

5 

6 
■7 

i 

S 
9 
10 
1 1 
12 

13 

14 

15 

16 
17 
IS 
19 
£0 
21 
£2 
23 
£4 

I “BLOCK 


6 

-1  .5 
-6  •  0 
£4 . 0 
—8  •  7 
-6 . 0 
£1 .0 
-3.3 
-9  .3 
£0.0 
-£0 . 0 
0.0 
13.5 
-6.0 
13.5 
13.5 
10.0 
£0.0 
-16.0 
13.5 
-3 . 0 
13.5 
-£ .  0 
13.5 
-7.5 
NUMBER 


G«GAIN<DB> * BLOCK 


F 

G 

F 

P3 

BW 

1  .5 

-1  .5 

1  .5 

99 . 0 

£000 . 000 

6 . 0 

-6 . 0 

6 . 0 

99 . 0 

1  0  0  0 . 0  0  0 

8 . 0 

£4.0 

3.0 

-4 . 0 

£  0  0  0 . 0  0  0 

8.7 

8  .7 

99 . 0 

£  0  0  0 . 0  0  0 

6 . 0 

-6 . 0 

6.0 

99 . 0 

10.000 

6 . 0 

£1.0 

6 . 0 

5.0 

£  0  0  0  •  0  0  0 

3.3 

-3 .3 

3  .3 

99 . 0 

£000.000 

9.3 

-9.3 

9  .3 

99 . 0 

£  0  0  0 . 0  0  0 

8 . 0 

£0.0 

8.0 

18.0 

£  0  0  0 . 0  0  0 

£0 . 0 

-£0 . 0 

20.0 

99 . 0 

£  0  0  0 . 0  0  0 

0 . 0 

-27 . 0 

£  (  .  0 

99 . 0 

£000. 0 0 0 

6 . 0 

13  .5 

6.0 

O  tr 

•3  .  J 

£  0  0  0 . 0  0  0 

6.0 

-6 . 0 

6 . 0 

99 . 0 

£000.000 

6.0 

13.5 

6.0 

8.5 

£000.000 

6 . 0 

13.5 

6.0 

8.5 

£000.000 

10.5 

1  0 . 0 

10.5 

££  .0 

£000.000 

8.0 

20.0 

8 . 0 

18.0 

£000.000 

16.0 

-16. C 

16.0 

99 . 0 

£000.000 

6.0 

13.5 

6.0 

99 . 0 

£000.000 

3.0 

-3.0 

3 . 0 

99 . 0 

£  0  0  0 . 0  0  0 

6 . 0 

13.5 

6.0 

99 . 0 

£000.000 

£.0 

-£ .  0 

£  .  0 

99 . 0 

£000.000 

6,0 

13  .5 

6 . 0 

99 . 0 

£  0  0  0 . 0  0  0 

7.5 

-7.5 

7 .5 

99 . 0 

£000 . 000 

F= NOISE  FIGURE <. BE >  » BLOCK  I 


NOTE  sF=L03S<BB>  FOR  AN  ATTENUATOR 
P3-THIRB  ORDER  INTERCEPTS < DBM > .BLOCK  I 
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♦ 

♦  ♦  ♦ 

♦  ♦ 

♦ 

DATA 

BLOC* 

DF.COM 

FS1 

FSc 

1 

99 . 0 

0 . 0 

0 . 0 

c 

99 . 0 

9 1  0  0 . 0 

1  04  0  0 . 0 

-14 .0 

0 . 0 

0 . 0 

4 

99 . 0 

0.0 

0 . 0 

5 

99 . 0 

£6  0  0 . 0 

£  f  6  c'  •  5 

6 

-5 . 0 

0 . 0 

0 . 0 

r 

99 . 0 

0 .  o 

0 . 0 

8 

99 . 0 

0 . 0 

0 .  o 

•ji 

S  •  0 

0 . 0 

0 . 0 

ib 

99 . 0 

0 . 0 

0.0 

ii 

99 .  Cl 

0.0 

0 . 0 

1£ 

-1  .5 

0.0 

0 . 0 

13 

99 . 0 

0 . 0 

0 . 0 

14 

-1  .5 

0.0 

0 . 0 

15 

-1  .5 

0.0 

0 . 0 

16 

1S.0 

o .  o 

0 . 0 

1 7 

8.0 

0.0 

0 . 0 

18 

99 . 0 

0 . 0 

0.0 

19 

99 . 0 

0 . 0 

0.0 

£0 

99 . 0 

0.0 

0.0 

£1 

99.0 

0.0 

0.0 

t-C 

99 . 0 

0 . 0 

0 . 0 

£3 

99.0 

0 . 0 

0.0 

£4 

99 . 0 

0 . 0 

0 . 0 

I=BLOCK 

NUMBER 

♦  ♦ 


FD 

FIl 

FI£ 

0 . 0 

0 . 0 

0 . 0  0  0 

1 3  0  0 . 0 

£6 0 0 . 0 

39 0 0 . 0 0 0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

30  06  .3 

£43.8 

4 06. £50 

0 . 0 

0 . 0 

0 . 0  0  o 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 .  o 

0 . 0 

0 . 000 

0 .  o 

0 . 0 

0 . 0  0  0 

0.0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

0.0 

0 . 0 

0,000 

0 . 0 

0 . 0 

0 . 000 

0 . 0 

0 . 0 

0 . 000 

0 . 0 

0 . 0 

0 . 000 

0.0 

0 . 0 

0 . 0  0  0 

0.0 

0 . 0 

0 . 0  0  0 

0 . 0 

0 . 0 

0 . 0  0  0 

DECDM=  1  HE  COMPRESS  I DM  POIMT  REFER  TD  INPUT  FREQUENCY 

Fsl=LOWER  LIMIT  GF  F:F  INPUT  FREQUENCY 

FS£=UPPER  LIMIT  DF  RF  INPUT  FREQUENCY 

FG=LOCAL  OSCILLATOR  FREQUENCY 

FI  1 aLOWER  LIMIT  GF  IF  INPUT  FREQUENCY 

FI£=UPPER  LIMIT  GF  IF  INPUT  FREQUENCY 


IS  DATA  CORRECT?  ANSWER  YES  OR  NO 
?  HO 

INPUT  TYPE  OF  CHANGE :  ADD >CNG *DEL >DF  END CTO  STOP  EDIT > 

?  ADD 

INPUT:  BLOCK  NUMBER 

NOTE : FOP  ADD  ENTER  PRECEDING  BLOCK  NUMBER 

?  1 5 

INPUT  DATA  COLUMNS < IN  ORDER »1£  VALUES > 

NOTE s6TH  VALUE  IS  SENSITIVITY<MIXEP  ONLY) 

-6*6  *~6 9 6 *99  *£00 0 *99 *  0  *  0 *  0 *  0 * 0 
INPUT  TYPE  OF  CHANGES  ADD »CHG *LEL »DR  END*  TD  STOP  EDIT'* 
?  END 
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A . 3 . 1 .  Printout:  After  Adding  One  Bljck  (See  19)  - 


♦  ♦ 

BATA 


♦  ♦  ♦  ♦ 

MAXIMUM  GAIN 


MINIMUM  GAIN 


BLOCK 

8 

1 

-1  .5 

u! 

-6.0 

3 

£4 . 0 

4 

-8.7 

5 

-6.0 

6 

£1.0 

7 

-3.3 

S 

-9.3 

9 

£0.0 

10 

-20 . 0 

11 

0.0 

12 

13.5 

13 

-6.0 

14 

13.5 

15 

13.5 

16 

10.0 

17 

£0.0 

18 

- 16 . 0 

19 

-  i  .  0 

£0 

13.5 

£1 

-3.0 

££ 

13.5 

23 

-£ .  0 

£4 

13.5 

OC 

_  y  e; 

C.J 

f  m  *J 

I ■BLOCK 

NUMBER 

F 

6 

1  .5 

-1  .5 

6.0 

-6.0 

8 .  0 

£4.0 

8  .7 

-8.7 

6.0 

-6.0 

6.0 

£1  .0 

•Z*  ■  O 

-3  .3 

9.3 

-9.3 

8 . 0 

£0.0 

£0.0 

-£  0 . 0 

0.0 

~£7 . 0 

6 . 0 

13.5 

6.0 

-6 . 0 

6 . 0 

13.5 

6.0 

13.5 

10.5 

10.0 

8 . 0 

£  0 . 0 

16.0 

-16.0 

6.0 

-6 . 0 

6.0 

13.5 

3.0 

-3.0 

6.0 

13.5 

£.0 

-£ .  0 

6 . 0 

13.5 

7.5 

-7  .5 

r 

P3 

1  .5 

99 . 0 

6 . 0 

99 . 0 

8 .  *J 

-4 . 0 

8.7 

99 . 0 

6 . 0 

99 . 0 

6.0 

5.0 

QQ  fl 

m  O 

9.3 

99 . 0 

8 . 0 

18.0 

£0.0 

99 . 0 

£7.0 

99 . 0 

6.0 

8.5 

6 . 0 

99 . 0 

6.0 

8  .5 

6.0 

8.5 

10.5 

££ .  0 

8 . 0 

18.0 

16.0 

99 . 0 

6.0 

99 . 0 

6.0 

99 . 0 

3 . 0 

99 . 0 

6.0 

99 . 0 

£.0 

99 . 0 

6.0 

99 . 0 

7  .5 

99 . 0 

G*GPIIi''.DB>  > BLOCK 
F-NOISE  FIGURE<DB> » BLOCK  I 
NOTE  iF*LQS3<LB>  FOR  AM  ATTENUATOR 
P3=THIRD  ORDER  INTERCEPTS < DEM > »BLOCK  I 


BW 

c!  0  i-i  0  ■  0  0  U 
1  0  0  0 . 0  0  0 
£000.000 
£  0  0  0 . 0  0  0 
i 0.0 00 
£  0 0 0 .000 
£000.000 
£  0 0 0 .000 
£ 0 00 .000 
£0  00 .  <100 
£000.000 
£0  00 . 000 
£000.000 
£000.000 
£000.000 
£  0  0  0 . 0  0  0 
£  000. 0  0  0 
£  0 0 0 .000 
£000.000 
£000.000 
£000.000 
£000.000 
£000.000 
£000.000 
£000.000 


33 


AFAL-TR-76-L99 


♦  ♦ 

DHTft 

♦  ♦ 

♦  ♦ 

♦  ♦ 

♦  ♦ 

BLOCK 

DECOM 

FS1 

FS£ 

FO 

FIl 

FI£ 

1 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0  .  o  0  0 

£ 

99 . 0 

9 100. 0 

10400.0 

1 3  0  0 . 0 

£6  0  0 . 0 

39  0  0 . 0 0  0 

-14.0 

0 . 0 

0 . 0 

0.0 

0.0 

0 . 0  0  0 

4 

99 . 0 

0.0 

0 . 0 

0 . 0 

0.0 

0 . 0  0  0 

5 

99 . 0 

£600 . 0 

£?6£  .5 

3006  .3 

£43.8 

4  06 • £5  0 

6 

-5.0 

0 . 0 

0 . 0 

0 . 0 

0.0 

0 . 0  0  0 

—> 

< 

99 . 0 

0 . 0 

0.0 

0.0 

0.0 

0 . 0  0  0 

8 

99 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0 . 0  0  0 

9 

8 . 0 

0.0 

0 . 0 

0.0 

0.0 

0 . 0  0  0 

10 

99 . 0 

0.0 

0 . 0 

0 . 0 

0 . 0 

0 . 0  00 

11 

99 . 0 

0.0 

0.0 

0 . 0 

0 . 0 

0 . 0  0  0 

12 

-1  .5 

0.0 

0 . 0 

0.0 

0 . 0 

0 . 0  0  0 

13 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0  0  0 

14 

-1.5 

0.0 

0.0 

0.0 

0.0 

0.000 

15 

-1  .5 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0.000 

16 

1£ .  0 

0.0 

0.0 

0 . 0 

0.0 

0.00  0 

17 

8.0 

0 . 0 

0 . 0 

0.0 

0 . 0 

0.000 

18 

99 . 0 

0 . 0 

0.0 

0.0 

0.0 

0.000 

19 

99 . 0 

0 . 0 

0.0 

0.0 

0.0 

0  .  o  0  0 

£0 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0  0  0 

£1 

99 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0 . 0  0  0 

££ 

99 . 0 

0 . 0 

0.0 

0.0 

0.0 

0.000 

£3 

99 . 0 

0.0 

0 . 0 

0.0 

0.0 

0 . 0  0  0 

£4 

99 . 0 

0.0 

0.0 

0.0 

0.0 

0.000 

£5  99 . 0 

I -SLOCK  HUMBER 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

DEC DM- 1  HE 
F31 -LOWER 
F32-UPFER 
FD-LOCftL  0 
FI  1-LOWER 

F  12-UPPER 

COMPRESS 
LIMIT  OF 
LIMIT  OF 
ISC  ILLfiTCR 
LIMIT  OF 
LIMIT  OF 

I CM  POINT  REFER  TO 
RF  INPUT  FREQUENCY 
PF  INPUT  FREQUENCY 
FREQUENCY 

IF  INPUT  FREQUENCY 
IF  INPUT  FREQUENCY,, 

INPUT  FREQUENCY 

13  I'FiTh  CORRECT?  FNSWER  YES'  OF:  NO 

?  YES 
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♦  ♦♦♦♦♦♦♦♦♦ 


NOISE  FIGURE  PERFORMANCE 

MAXIMUM  GAIN  MINIMUM  GAIN 


BLOCK  FTOf  FPAC 

CUM 

F(I> 

SEN 

FTDT 

FRAC 

CUM 

F<  I  > 

SEN 

1 

1  .5 

.  036 

.  036 

15.9 

-88 . 1 

1 .5 

.  005 

.  0  05 

£4  .2 

-T9. 8 

£ 

7  .5 

•  1  08 

.144 

14.4 

-89 .6 

7  .5 

.016 

.  021 

22  .7 

-31  .3 

3 

15.5 

.763 

.907 

8.4 

—95  .6 

15.5 

.114 

.135 

16.i 

-87.3 

•4 

15.5 

.004 

.910 

££ .  1 

-81  .9 

15.5 

.  0  0 1 

.136 

4  0.1 

-63  .9 

5 

15.6 

.013 

.923 

13.4 

-90  .6 

15.6 

.002 

.133 

31  .4 

-72.6 

6 

15.8 

.050 

.973 

7.4 

-96  .6 

15.8 

.008 

.145 

25.4 

-78  .6 

15.8 

.  0  0  0 

.974 

23 . 0 

-8 1.0 

1  .  O 

.  0  0  0 

.145 

46.3 

-57.7 

8 

15.8 

.0  02 

.976 

19.7 

-84.3 

15.3 

.00  0 

.  146 

43.0 

-61.0 

9 

15.9 

.013 

.989 

10.4 

-93.6 

15.9 

.002 

.147 

33  .7 

-70.3 

10 

15.9 

.  00c 

.991 

£6 .7 

-77.3 

15.9 

.000 

.148 

53.7 

-50.3 

11 

15.9 

0.000 

.991 

6  .7 

-97.3 

19.4 

.  1 82 

.330 

33.7 

-70  .3 

1£ 

15.9 

.007 

.998 

6  .7 

-97.3 

£3.6 

.544 

.874 

6  .7 

-97.3 

13 

15.9 

.  000 

.999 

12.2 

-91  .8 

£3.7 

.  024 

.398 

12.2 

-91  .8 

14 

15.9 

.  0  0 1 

1  .000 

6.2 

-97.8 

£4.2 

.  097 

.995 

fc>  .2 

-97  .8 

15 

15.9 

.000 

1.000 

6  .5 

-97.5 

£4.2 

.004 

.999 

6.5 

-97.5 

16 

15.9 

.000 

1  .000 

10.9 

-93 . 1 

£4.2 

.001 

1.000 

10.9 

-93.1 

17 

15.9 

.000 

1  .000 

11  .2 

-92.8 

£4.2 

.  0  0  0 

1.00  0 

11.2 

-92  .8 

18 

15.9 

.000 

1.000 

£8.3 

-75 .7 

£4.2 

.  0  0  0 

1.000 

28 . 3 

-75.7 

19 

15.9 

.000 

1  .  0  0  0 

12.3 

-91  .7 

24  .2 

.  0  0  0 

1.000 

1 2  .  o 

-91  .7 

£0 

15.9 

.000 

1.000 

6.3 

-97.7 

£4.2 

.000 

1.00  0 

6  .3 

-97.7 

21 

15.9 

.  0  0  0 

1  .000 

9.3 

-94.7 

£4.2 

.  0  0  0 

1  . 0  0  0 

9.3 

-94.7 

££ 

15.9 

.  000 

1.000 

6  .3 

-97.7 

24.2 

.  0  0  0 

1.000 

6.3 

-97.7 

£3 

15.9 

.  0  0  0 

1 .000 

8.2 

-95  .8 

24  .2 

.000 

1.000 

o  .  c 

-95.3 

£4 

15.9 

.000 

1  . 0  0  0 

6  .£ 

-97.8 

’'£4.2 

.000 

1.00  0 

6  .£ 

-97.8 

£5 

15.9 

.  0  0  0 

1.00  0 

7.5 

-96.5 

£4.2 

.  0  0  0 

1 .000 

7  .5 

-96.5 

I -BLOCK  NUMBER 

FTDT»HOIGE  FIGURE<DB>  *FIRS'T  I  BLOCKS 
FRAC -RELATIVE  NOISE  CONTRIBUTION  * BLOCK  I 
CUMULATIVE  NOME  CONTRIBUTION*  FIRST  I  BLOCKS 
F<  I  > -NOISE  FIGURE<LB>  LOCKING  INTO  BLOCK  I 
SEN*SENSITIVITY<LBM>  LOCKING  INTO  BLOCK  I<S/M»0DB> 
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♦♦♦♦♦♦♦ 


THIRD  ORDER  INTEPMOD  FERFOFMflNCE 

MfiXIMUN  GRIN  MINIMUM  GRIN 


BLOCK  P3T 

OT  FPRC 

CUM 

P3<:  i  > 

Q 

P3T0T  FF'RC 

CUM 

P3<  1 ) 

0 

1 

yy .  o 

0 . 0  0  0 

0.000 

-37 . 0 

-54.1 

99 . 0 

0.000 

o.oco 

-10.5 

-33  .6 

£ 

99 . 0 

0.000 

0.000 

-38 .5 

-55.8 

99 . 0 

0 . 0  0  0 

•j  .000 

-12.0 

-35 . 1 

■"> 

V 

3  .5 

.000 

.  0  0  0 

-44.5 

-81  .8 

3.5 

.  04  0 

.  040 

-18.0 

-41 .1 

4 

3.5 

0 . 00  0 

.000 

-20  .5 

-41.0 

3.5 

0 . 0  0  o 

.  040 

6.2 

-17.2 

5 

3.5 

0.00  0 

.  0  0  0 

-29.2 

-49  .7 

3  .5 

0 . 0  0  0 

.040 

-£  .5 

-25.9 

6 

.3 

.000 

.  0  0  0 

-35  .£ 

-55  .7 

-z> 

m  — 1 

.043 

.  083 

-8  .5 

-31 .9 

7 

•  3 

0.000 

.000 

-14.2 

-36  .5 

•> 

•  ' 

0 . 0  0  0 

.  083 

12.7 

-10.8 

8 

.3 

0 . 0  0  0 

.000 

-17.5 

-39.8 

•  o 

0 . 0  0  0 

.  083 

9.4 

-14.1 

9 

-  .4 

.000 

.  0  0  0 

-28.8 

-49.1 

-.4 

.015 

.098 

.1 

— £3  .4 

10 

-  .4 

0 .000 

.000 

-8  .8 

-30.3 

-.4 

0.000 

.098 

20.2 

—3  •  3 

11 

-.4 

0 . 000 

.  0  0  0 

-28  .8 

-50.3 

-.4 

0.00  0 

.  098 

.2 

-23.3 

13 

-4.1 

.000 

.001 

-28  .8 

-50.3 

-  .4 

.000 

.  098 

-26  .8 

-50.3 

13 

14 

-4.1 

0.000 

.001 

-13.3 

-39.5 

-.4 

0.000 

.098 

-13.3 

-39.5 

-10.4 

.  002 

.002 

-19.3 

-45.5 

-.5 

.001 

.  099 

-19.3 

-45.5 

15 

-££  .9 

.037 

.  039 

-5.8 

-36  .4 

-1  .7 

.  033 

.133 

-5.8 

-36  .4 

18 

-25  .8 

.  037 

.078 

7.8 

-25  .8 

-2.7 

.033 

.166 

7.8 

-25.8 

17 

-37 . 0 

.924 

1.000 

18.0 

-18.9 

-10.5 

.834 

1.000 

18.0 

-18.9 

18 

-37 . 0 

0 . 0  0  0 

1  .000 

85.5 

31  .8 

-10.5 

0.000 

1.000 

85  .5 

31  .8 

19 

-37 . 0 

0 . 0  0  0 

1.000 

89.5 

15.8 

-10.5 

0.000 

1.000 

69,5 

15.8 

£0 

-37 . 0 

0.000 

1  .000 

83.5 

9.8 

-10.5 

0 . 0  0  0 

1.000 

63  .5 

9.8 

£1 

—37 .0 

0.000 

1.000 

77.0 

19.8 

-1  0.5 

0.000 

1.000 

l"  7.0 

19.8 

££ 

-37 . 0 

0.000 

1  .000 

74.0 

16.8 

-10.5 

0.000 

1.000 

74 . 0 

16.8 

£3 

-37  .0 

0 . 000 

1.000 

87 . 5 

26 .4 

-10.5 

0 . 0  0  0 

1  .000 

87.5 

26.4 

£4 

-37 . 0 

0 . 000 

1.000 

85 .5 

24.4 

-10.5 

0 . 0  0  0 

1.000 

85.5 

24  .4 

£5  -37.0  0.000 

I “BLOCK  NUMBER 

1  .000 

99 . 0 

33.8 

-JO. 5 

0.000 

1 .000 

99 . 0 

33.8 

F'3T0T=TH IPD  ORDER  INTERCEPT<DBM> >FIRST  I  BLOCKS 
FPRC-PELRT I VE  INTEPMOD  CONTRIBUTION  .BLOCK  I 
CUN=F:ELRTIVE  INTEPMOD  CONTRIBUTION .FIRST  I  BLOCKS 
F'3<  I )  “THIRD  ORDER.  INTERCEPT  (DIM)  LOOKING  INTO  ELDCK  I 
0“TW0  TONE  SI6NHL  POWER<DBM>  INTO  BLOCK  I  SUCH  THRT  THIRD 
ORDER  INTEPMOD  LEVEL  EOUHLS  NOISE  POWER  LEVEL 
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DYNAMIC  RANGE  computation 

MAXIMUM  GRIM 


MINIMUM  GRIM 


FLO  Cl 

G 

DECOM 

FTOT 

GTOT 

B(I) 

G 

DECOM 

FTOT 

GTOT 

no 

1 

-1.5 

99 . 0 

99 . 0 

-1  .5 

-46  .7 

-1.5 

99 . 0 

99 . 0 

-1  .5 

-19.7 

-6 . 0 

99 . 0 

99 . 0 

_■*  er 

i  ■  •_ 

-48  .£ 

-6 .  C 

99 . 0 

99 . 0 

-7.5 

-£  1  .  £ 

£4 . 0 

-14.0 

-6  .5 

16.5 

-54  .£ 

£4 . 0 

-14.0 

-6 .5 

16.5 

— c'7 .  c 

4 

-8.7 

99 . 0 

-6  . 5 

K'  •  •!> 

-30  .£ 

-8.7 

99 . 0 

-6 .5 

7.8 

-3  .£ 

5 

-6.0 

99 . 0 

-6 .5 

1  .8 

-38 .9 

-6 . 0 

99 . 0 

-6  .5 

1  .8 

- 1 1  .9 

6 

£1  .0 

-5 . 0 

-6 .8 

CC  i  O 

-44.9 

£  1  .0 

-5 . 0 

-6.8 

del .  b 

-17.9 

— 4 

-3  .3 

99 . 0 

K.'  •  O 

19.5 

-23  .9 

-3.3 

99 . 0 

-6.8 

19.5 

3.1 

g 

-9 . 3 

99 . 0 

-6 .8 

1  0  .£ 

“ilf  •  d 

-9.3 

99 . 0 

-6 .8 

10.2 

—  .  c' 

9 

£  0 . 0 

8 . 0 

-6 . 8 

o  I J  a  C 

-36  .5 

£  0 . 0 

8 . 0 

-6 .8 

3  0 .  £ 

-9.5 

10 

-£G .  0 

99 . 0 

-6  .8 

10.2 

-16.5 

-£  0 . 0 

99 . 0 

-6  .8 

10.2 

10.5 

11 

0 . 0 

99 . 0 

—6  .8 

1 0 .  £ 

— -••6  . 

-£7 . 0 

99 . 0 

-6 . 8 

-16.8 

-9.5 

IS 

13.5 

-1  .5 

-11  .7 

£3  .7 

-36  .5 

13  .5 

-1 .5 

-6 . 8 

***  O  ■  O 

-36  .5 

13 

-6 . 0 

99 . 0 

-11.7 

17.7 

-23 . 0 

-6 . 0 

99 . 0 

-6  .8 

-9.3 

-23 . 0 

14 

13.5 

-1  .5 

-19  .£ 

31  .£• 

-29 . 0 

13.5 

-1.5 

-6  .8 

4  .£ 

-29 . 0 

15 

13.5 

-1  .5 

-3£  .7 

44.7 

-15.5 

13.5 

-1  .5 

-6.8 

1  r  •  f 

-15.5 

16 

1  0 . 0 

1£ .  0 

«■«» 

“OC  ■  ( 

54.7 

-£ .  0 

1  0 . 0 

1  £ .  0 

-6 .8 

Ci'  •  i 

-£ .  0 

17 

£0 . 0 

8 . 0 

-46.7 

74.7 

3 . 0 

£0.0 

3  •  0 

-19.7 

47.7 

S .  0 

18 

-16.0 

99 . 0 

—46  . 7 

58.7 

85.5 

-16. 0 

99 . 0 

-19.7 

3 1  . 7 

85 .5 

1? 

-6 . 0 

99 . 0 

-46 . 7 

5£  .7 

69  .5 

-6 . 0 

99 . 0 

-19.7 

£5.7 

69.5 

£  0 

13.5 

99 . 0 

-46  .7 

66  .£ 

63.5 

13.5 

99 . 0 

-19.7 

39.2 

63  .5 

£1 

-3 . 0 

99 . 0 

—46  •  7 

63 .  £ 

1**  1'  B  0 

— 3 . 0 

99 . 0 

-19.7 

36 .  £ 

77 . 0 

del 

13.5 

99 . 0 

-46 . 7 

76.7 

74.0 

13.5 

99 . 0 

-19.7 

49.7 

74 . 0 

d  d 

-£  .  0 

99 . 0 

—46' .  7 

74.7 

O  “■*  tr 

i  •  J 

v  -  £  .  0 

99 . 0 

-19.7 

47.7 

87.5 

£4 

13.5 

99 . 0 

-46 .7 

88 .  £ 

85  .5 

13  .5 

99 . 0 

-19.7 

61  .£ 

85.5 

-7.5 

99 . 0 

-46 . 7 

80.7 

9C' .  0 

-7.5 

99 . 0 

-19.7 

53.7 

99 . 0 

I -BLOCK  NUMBER 
G=GRIM<BB>  *  BLOCK  I 
DECOM* 1  DB  COMPRESSION 
jTOT  =  1  I'F  COMPRESSION* 
GTOT=TOTAL  GRIM  ?  FIRST 
IK  I  >31  DF  COMPRESSION* 


POINT »  FLOCK  - 
FIRST  I  BLOCKS 
I  BLOCKS 

LOCK  IMG  JMTD  BLOCK  I 


AFAL-TR-76-199 


♦  ♦  ♦ 


•PUP  COMPUTATIONS 
M  =  1  N  =  4  FSB* 

M  =1  N  =  5  FSA* 

M  *  1  h  =  5  FSB* 

M  =  1  U  =  A  FSA* 


♦  ♦  ♦  ♦ 


9100.00  FLOCK* 
9100.00  FLOCK* 
10400.00  BLOCK* 
10400.00  BLOCK* 


M  =  1  U  =  1  FSC* 

M  =  1  U  =  1  FSD* 


£76£.50  BLOCK* 

2600 . 00  BLOCK* 


M  >N=OF‘DER  OF  SPURS  PRODUCED  IN  THE  IF  BAND 
FSA=FPEOUENCY  AT  WHICH  MFS-NFO  INTERCEPTS  FI1 
FSB=FR:EQUENCY  AT  WHICH  MFS-NFO  INTERCEPTS  FIE 
FSC*FREC'UENCY  AT  WHICH  MFO-NFS  INTERCEPTS  FI1 
FSI'=FREC'UENCY  AT  WHICH  MFO-NFS  INTERCEPTS  FIE 


COMPUTATIONS  COMPLETE.  DC  YOU  WISH  TO  CONTINUE* 
TYPE  YES  OP  NO 

?  YES 

DO  YOU  WISH  TO  SAVE  THIS  DATA* 

TYPE  YES  OR  NO 
?  NO 

DO  YOU  WISH  TO  REEDIT  CURRENT  DATA 

TVDC  Mr re-  nc. 


INPUT:  BLOCK  NUMBER 

NOTE: FOP  ADD  ENTER  PRECEDING  BLOCK  NUMBER 
*  IS 

THERE  APE  NOW  £4  BLOCKS 

INPUT  TYPE  OF  CHANGE:  ADD »CH6 >DEL »OR  END (TO  STOP  EDIT; 
?  END 


cn  cn  ro  ro  ro  ro 
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♦  ♦ 

DATA 


♦  ♦  ♦  ♦ 

MAXIMUM  GAIN 


♦  ♦  ♦  ♦ 

MINIMUM  GAIN 


BLOCK 

G 

1 

-1 .5 

c‘ 

-6.0 

3 

£4.0 

4 

-8.7 

5 

-6 . 0 

6 

21.0 

7 

-3.3 

S 

-9.3 

9 

£0.0 

10 

-£0 . 0 

11 

0.0 

1£ 

13.5 

13 

-6.0 

14 

13.5 

15 

13.5 

16 

10.0 

17 

£0.0 

18 

-6.0 

19 

13.5 

£0 

-3.0 

£1 

13.5 

££ 

-£ .  0 

£3 

13.5 

£4 

-7.5 

I=BLOCK  NUMBER 

g=gain<;db> 

t BLOCK 

r- 

G 

F 

P3 

BW 

1  .5 

-1 .5 

1  .5 

99 . 0 

£000.000 

6.0 

-6.0 

6,0 

99 . 0 

1000.000 

8.0 

£4.0 

8.0 

-4.0 

£000.000 

8.7 

-8.7 

8.7 

99 . 0 

£000.000 

6.0 

-6.0 

6 . 0 

99 . 0 

10.000 

6 . 0 

21.0 

6.0 

5.0 

£000.000 

3.3 

-3.3 

3.3 

99 . 0 

£000.000 

9.3 

-9.3 

9.3 

99 . 0 

£000.000 

8 . 0 

20.0 

8.0 

18.0 

£000 . 000 

£0.0 

-20.0 

£0.0 

99 . 0 

£000.000 

0.0 

-27.0 

£7.0 

99.0 

£000 . 000 

•  0 

13.5 

6.0 

8.5 

£000.000 

6 . 0 

-6.0 

6.0 

99.0 

£000.000 

6.0 

13.5 

6.0 

8.5 

£000.000 

6.0 

13.5 

6.0 

8.5 

£000.000 

10.5 

10.0 

10.5 

££ .  0 

£000.000 

8 . 0 

£0.0 

8.0 

18 . 0 

£000.000 

6 . 0 

-6.0 

6.0 

99 . 0 

£000.000 

6 . 0 

13.5 

6.0 

99 . 0 

£000.000 

3.0 

-3.0 

3.0 

99.0 

£000.000 

6.0 

13.5 

6.0 

99 . 0 

£000.000 

£ .  0 

-2.0 

£ .  0 

99 . 0 

£000.000 

6.0 

13.5 

6 . 0 

99.0 

£000.000 

7  .5 

-7.5 

7  •  5 

99.0 

£000.000 

f-ndise  FI6UPE<D£>  * BLOCK  I 

NOTE  !F=LDiS<DB)  FOR  AN  ATTENUATOR 

P3*THIRD  ORDER  INTERCEPTS < DBM) cELDCK  I 


I 


A.FAL-TR-76-199 


4 


♦  ♦ 

♦  ♦ 

♦  ♦ 

*  ♦ 

♦  * 

BhTfi 

BLOO 

BECOM 

FS1 

FS2 

FD 

FI  1 

FI2 

1 

99 . 0 

0.0 

0 . 0 

0 . 0 

0 . 0 

0.000 

99 . 0 

9 1  0  0 . 0 

1  04  0  0 . 0 

1300.0 

26  0  0 . 0 

3900 . 000 

-14.0 

0.0 

0.0 

0 . 0 

0 . 0 

0 . 0  0  0 

4 

99 . 0 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

tr 

— i 

99 . 0 

2600.0 

2762 .5 

3  0 06  a  3 

243  .8 

4  06. 25  C 

6 

-5 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0 . 0  0  0 

r 

99 . 0 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

3 

99 . 0 

0.0 

0 . 0 

0.0 

0.0 

0 . 0  0  0 

9 

8.0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0.000 

10 

99.0 

0 . 0 

0.0 

0 . 0 

0 . 0 

0 . 0  0  0 

11 

99 . 0 

0 . 0 

0 . 0 

0.0 

0 . 0 

0.00  0 

12 

-1  .5 

0.0 

0.0 

0.0 

0.0 

0 .000 

13 

99 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0.000 

14 

-1 .5 

0.0 

0.0 

0 . 0 

0 . 0 

0.000 

15 

-1 .5 

0.0 

0.0 

0.0 

0 . 0 

0.000 

16 

12.0 

0.0 

0.0 

0.0 

0.0 

0 . 0  0  0 

17 

8.0 

0.0 

0 . 0 

0.0 

0 . 0 

0.00  0 

IS 

99.0 

0 . 0 

0.0 

0.0 

0 . 0 

0.000 

19 

99 . 0 

0.0 

0.0 

0.0 

0.0 

0.000 

20 

99.0 

0.0 

0.0 

0.0 

0 . 0 

0.000 

21 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

22 

99.0 

0.0 

0.0 

0 . 0 

0 . 0 

0.00  0 

23 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

24 

99 . 0 

0.0 

0.0 

0.0 

0 . 0 

0.000 

I=BLDCK  NUMBER 

I'ECDM*  1  BB  COMPRESSION  POINT  REFER  TO  INPUT  FREQUENCY 

FS 1 =LOWER  LIMIT  OF  RF  INPUT  FREQUENCY 

fS2«UPPER  LIMIT  OF  RF  INPUT  FREQUENCY 

FD=LC3CAL  OSCILLATOR  FREQUENCY 

FI  1 =LOWEF  LIMIT  OF  IF  INPUT  FREQUENCY 

FI2*UPPER  L  I^IIT  OF  IF  INPUT  FREQUENCY 


IS  BATA  CORRECT?  ANSWER  YES  OR  NO 
?  NO 

INPUT  TYPE  OF  CHANGE:  ABB ,CHG »DEL *CR  ENBCTO  STOP  EDIT) 

?  CHG 

INPUT:  BLOCK  NUMBER 

NOTE :FOR  ABB  ENTER  PRECEDING  BLOCK  NUMBER 
?  2 

INPUT  BATA  COLUMNS < IN  ORDER ,12  VALUES* 

NOTE :6TH  VALUE  IS  SENSITIVITY (MIXER  ONLY) 

7  -g  ,6 ,99 » 1  000  ,99 ,9100 , 1  0400 ,13000  ,2600,3900 

INPUT  TYPE  OF  CHANGE:  ABB , CHG , BEL  ,  OR  END < TO  STOP  EBIT) 

?  END 
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♦ 

♦  ♦  ♦ 

♦  ♦ 

♦  ♦ 

♦  ♦ 

DRTR 

MAXIMUM 

GRIN 

MINIMUM 

GRIM 

BLOCK 

6 

F 

G 

F 

P3 

BW 

4 

i 

-1  .5 

1  .5 

-1  .5 

1  .5 

99 . 0 

3  0  0  0 . 0  0  0 

3 

-6 . 0 

6 .0 

-6 . 0 

6.0 

99 . 0 

1  0  0  0 . 0  0  0 

34.0 

3.0 

34 . 0 

8 . 0 

-4 . 0 

3000 . 000 

4 

-8.7 

o  — 

O  •  l 

-8.7 

8.7 

99 . 0 

3  0  0  0  •  0  0  0 

5 

-6.0 

f“»  #  IJ 

•“t*  •  0 

6 . 0 

99 . 0 

10.000 

6 

31.0 

6 . 0 

3 1 . 0 

6 . 0 

5 . 0 

3  0  0  0 . 0  0  0 

— % 

T 

-3.3 

_  O  t; 

3  .3 

99 . 0 

3  0  0  0 . 0  0  0 

8 

-‘3  .3 

9.3 

-9.3 

9.3 

99 . 0 

£000 . 000 

9 

30.0 

8 . 0 

3  0 . 0 

8 . 0 

18.0 

3  0  0  0 . 0  0  0 

10 

-30.0 

3  0 . 0 

-3  0 . 0 

30.0 

99 . 0 

£  0  0  0 . 0  0  0 

11 

0.0 

0 . 0 

-37.0 

c  i'  .  0 

99 . 0 

£  0  0  0 . 0  0  0 

12 

13.5 

6 . 0 

13.5 

6 . 0 

O  cj 

3000.000 

13 

-6.0 

6 . 0 

-6 . 0 

6 . 0 

99 . 0 

3  0  0  0 . 0  0  0 

14 

13.5 

6 . 0 

13.5 

6 . 0 

8.5 

3  0  0  0 . 0  0  0 

15 

13.5 

6.0 

13.5 

6.0 

8.5 

£  0  0  0 . 0  0  0 

16 

10.0 

10.5 

1  0 . 0 

10.5 

33 . 0 

3  0  0  0 . 0  0  0 

17 

30.0 

8 . 0 

30.0 

8 . 0 

IS .  0 

3  0  0  0 . 0  0  0 

13 

-6 . 0 

6 . 0 

-6 . 0 

6.0 

99 . 0 

3  0  0  0 . 0  0  0 

13 

13.5 

6 . 0 

13.5 

6.0 

99 . 0 

3  0  0  0 . 0  0  0 

30 

-3 . 0 

3.0 

-3 . 0 

3 . 0 

99 . 0 

£000.000 

31 

13.5 

6 . 0 

13.5 

6.0 

99 . 0 

3  0  0  0 . 0  0  0 

33 

-3.0 

3.0 

-3 . 0 

3.0 

99 . 0 

3000 . 000 

33 

13.5 

6 . 0 

13.5 

6.0 

99 . 0 

3  0  0  0 . 0  0  0 

34 

-7.5 

7  .5 

—7.5 

7  .5 

99 . 0 

£  0  0  0 . 0  0  0 

I=BLCO  HUMBER 

G-GR  I  h ■  DF >  » BLOCK  I 

F=NOI3E  F I CURE < BE > > BLOCK  I 

HOT E  : F =LDSS <  BB  >  FOR  RM  RTTEHURTOR 

P3® THIRD  ORDER  INTERC EFTS < DBM >  * BLOCK  I 
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♦ 

♦  ♦ 

♦  ♦ 

♦  ♦ 

♦  ♦ 

IifiTfi 

BLOCK 

I'ECCM 

FS1 

FS2 

FO 

Fit 

F 12 

1 

99 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0  0  0 

2 

99 . 0 

9 1  0  0 . 0 

10400.0 

13000.0 

26  0  0 . 0 

39  0  0 . 0 0 0 

3 

-14.0 

0.0 

0 . 0 

0 . 0 

0 . 0 

0 . 0  0  0 

4 

99 . 0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0  0  0 

5 

99.0 

£600.0 

£762.5 

3006  .3 

243  .8 

4  06.250 

6 

-5 . 0 

0.0 

0 . 0 

0 . 0 

0 . 0 

0 . 0  0  0 

i 

99 . 0 

0.0 

0.0 

0.0 

o .  0 

o .  0  0  0 

8 

99.0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0  0  0 

9 

8.0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0  0  0 

to 

99 . 0 

0 . 0 

0.0 

0 . 0 

0 . 0 

0 . 0  0  0 

11 

99.0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0.000 

12 

-1  .5 

0.0 

0.0 

0 . 0 

0 . 0 

0.00  0 

13 

99.0 

0.0 

0.0 

0.0 

0 . 0 

0.000 

14 

-1 .5 

0 . 0 

0 . 0 

0 . 0 

0 .  o 

0 . 000 

15 

-1 .5 

0.0 

0.0 

0 . 0 

0 . 0 

0.000 

16 

12.0 

0.0 

0.0 

0 . 0 

0 . 0 

0 .000 

17 

8.0 

0.0 

0.0 

0 . 0 

0 .  IJ 

0.00  0 

IS 

99 . 0 

0.0 

0.0 

0 . 0 

0 . 0 

0 . 0  0  0 

19 

99.0 

0.0 

0 . 0 

0.0 

0 . 0 

0.000 

£0 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

21 

99.0 

0.0 

0 . 0 

0 . 0 

0.0 

0.0  GO 

22 

99.0 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

23 

99.0 

0.0 

0.0 

0.0 

0 . 0 

0 . 0  0  0 

£4 

99.0 

0.0 

0.0 

0.0 

0 . 0 

0.000 

I “BLOCK  HUMBER 

DECCM* 1  ns 

;  COMPRESS 

ION  POINT 

REFER  TD 

INPUT  FREQUENCY 

FS1 “LOWER 

LIMIT  OF 

F:F  INPUT 

FREQUENCY 

FS2=UPPER 

LIMIT  OF 

RF  INPUT 

FREQUENCY 

F0=L0CFIL  0 

ISC  ILLATCF 

FREOUENC 

Y 

FI  1 “LOWER 

LIMIT  OF 

IF  INPUT 

FREQUENCY 

FI2=UPPER 

LIMIT  OF 

IF  INPUT 

FREQUENCY 

IS  I'FiTP  CnPF'ECT?  ANSWER  YES  DP  NO 

?  YES 
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♦  ♦ 


♦  ♦  ♦  ♦  ♦ 


♦  ♦  ♦ 


NOISE  FIGURE  PERFGFMANCE 

MAXIMUM  GAIN 


MINIMUM  GAIN 


BLOCK  FTOT 

FPAC 

1 

1  .5 

.  036 

2 

7.5 

.108 

3 

15.5 

.763 

4 

15.5 

.  004 

5 

15.6 

.013 

6 

15.8 

.050 

7 

15.8 

.000 

8 

15.8 

.  002 

9 

15.9 

.013 

10 

15.9 

.002 

11 

15.9 

0.000 

12 

15.9 

.007 

13 

15.9 

.  000 

14 

15.9 

.001 

15 

15.9 

.000 

16 

15.9 

.000 

17 

15.9 

.000 

18 

15.9 

.000 

19 

15.9 

.000 

20 

15.9 

.000 

21 

15.9 

.000 

22 

15.9 

.000 

23 

15.9 

.  000 

24 

15.9 

.000 

I “BLOCK  HUMBER 


CUM 

f<:i> 

SEN 

.  036 

15.9 

-88.1 

.144 

14.4 

-89.6 

.907 

8,4 

-95  .6 

.910 

22.1 

-81  .9 

.923 

13.4 

-90.6 

.973 

7.4 

-96.6 

.974 

23 . 0 

-81.0 

.976 

19.7 

-84 . 3 

.989 

10.4 

-93 .6 

.991 

26.7 

-77.3 

.991 

6.7 

-97.3 

.998 

6.7 

-97.3 

.999 

12.2 

-91  .3 

1.000 

•  c 

-97.8 

1  .000 

6.5 

-97.5 

1.000 

10.7 

-93.3 

1  .000 

8.1 

-95.9 

1.000 

12.3 

-91  .7 

1  .000 

6.3 

-97.7 

1.000 

9.3 

-94.7 

1  .000 

6  .3 

-97.7 

1  .000 

8.2 

-95.8 

1.000 

6  .2 

-97.8 

FTGT 

FRAC 

CUM 

1  .5 

.005 

.005 

7  .5 

.016 

.  021 

15.5 

.114 

.135 

15.5 

.001 

.136 

15.6 

.002 

.138 

15.8 

.008 

.145 

15.8 

.000 

.145 

15.8 

.000 

.146 

15.9 

.002 

.147 

15.9 

.000 

.148 

19.4 

.182 

.330 

23.6 

.544 

.874 

23.7 

.  024 

.898 

24.2 

.  097 

.995 

£4.2 

.004 

.  999 

24.2 

.001 

1 .000 

£4.2 

.000 

1.000 

£4.2 

.000 

1.000 

24  .2 

.  0  0  0 

1.000 

24.2 

.000 

1.000 

24  .2 

.000 

1.000 

£4.2 

.000 

1.000 

24.2 

.000 

1 .000 

24.2 

.000 

1.000 

I 


.  uao 


f  .5 


FTDT=HDISE  FIGURE  <:BB>  >FIRST  i  blocks” 

FRAC-RELAT I VE  MOISE  CONTRIBUTION » BLOCK 
CUM=RELATIVE  NOISE  CONTRIBUTION*  FIRST  I  BLOCKS 
F < I > *N0 1 SE  F IGUPE(BB)  LOOKING  INTO  BLOCK  I 
SEN* SENS ITIVITY< BEN )  LOOKING  INTO  BLOCK  I<S/'M«OBB: 


F(l) 

SEN 

24.2 

-79.8 

22.7 

—8 1.3 

16.7 

-87.3 

40.1 

-63.9 

31  .4 

-72.6 

25  .4 

-78  .6 

46.3 

-57.7 

43.0 

-6 1  . 0 

33.7 

-70.3 

53.7 

-50.3 

33 . 7 

-70.3 

6.7 

-97.3 

12.2 

-91  .8 

6.2 

-97.8 

6  .5 

-97.5 

10.7 

-93  .3 

8.1 

-95.9 

12.3 

-91  .7 

6.3 

-97.7 

9.3 

-94.7 

6  .3 

-97.7 

8.2 

-95.8 

6.2 

-97 .8 

7 .5 

-96.5 

AFAL-TR-76-199 


THIFB  DFDER  iriTEPMCD  F'EPFGFMRMCE 

maximum  GRIM 


BLOCK  P3TDT  FPRC 
1  99  .  0  o  .  <3  0  0 

£  99 .0  Ok  0 0 ft 


CUM 
0 . 0  Ij  0 


P3<  I ) 
37 . 0 


Ok  000  0.000  -30,  <=, 

.000  .000  -44.5 

0.000  .000  -£0.r. 

0.000  .000  -£9.£ 

.000  .0  00  -35.  £ 

0 . G  0  0  .  0  00  - 1 4  .  £ 

0 . 0  0  0  .000  -17. 5 

.000  .000  -£0.8 

0.000  .000  -R.0 


-14. £ 
-17.5 


Q 

-54.1 
-55.0 
-61  .6 
-41.0 
-49.7 
-55.7 
-36  .5 
-39.8 


-.4 

0.00  o 

.  0  00 

-£6  .8 

-4.1 

.  000 

.001 

— £6  .  8 

-4.1 

0 .000 

.001 

-13.3 

-10.4 

.  00£ 

.  0  0£ 

-19.3 

—c'c!  .9 

.  037 

.  039 

-5.8 

c-..  .8  .037  .076 

1 1  -37.0  .9c 4  1.000 

iy  -37.0  0.000  1.000 

37.0  0.000  1.000 


-£6.8  -49.1 


-50.3 

-50.3 

-39.5 


-£'5 .9 


•  ■»' 
-  i  .  7 
-2.7 


18.0  -£0 . 0  -10.5 


£0  -37.0  0.000 
£1  -37.0  0.000 
£2  -37.0  0.000 
£3  -37.0  0.000 
£4  -37.0  0.000 


1  .000 
1.00  0 
1  .  0  0  0 
1  .000 
1 . 0  0  0 


69.5 
63  .5 
77.0 
74.0 

87.5 

85.5 
99 .  i'i 


15.8  -10.5 
9.8  -10.5 

19.3  -10.5 

16.3  -10.5 
£6.4  - l 0 . 5 
£4.4  -10.5 

33.3  -10.5 


MINIMUM  GRIM 


P37CT  FF'RC 
99 . 0  ft  .  0 0 0 
99.0  0.000 

3.5  .040 

3 . 5  0 . 0  0  0 

3 .5  0 . 0  0  0 

.3  .043 

.  3  0 . 0  0  0 

.3  0.000 

-.4  .015 

-  .  4  0 . 0  0  0 

-  .  4  0.0 0 0 

-  .  4  .00 0 

- . 4  0.0 0 0 

-.5  .001 

-1  -7  033 

“£•7  .033 

10.5  .334 

10.5  0.000 

1  0 . 5  0 . 0  0  0 

10.5  0 . 0 0 0 

10.5  0.00  0 

l  0 . 5  0 . 0  0  0 

10.5  0 . 0 0 0 

l  0 . 5  0 . 0  i'i  0 


I  "FLOCK  NUMBER  "  "  *  '  "  *  ,v  ~ 1  0  0 

ccI,-TrJ.H-rf?ri  DPr,EP  IMTERCEPTCBFM}  jFIR'T  I  BLCrk- 

DPr,ep  „„EpNDI,  LEVEL  ECUEL3  ™i!e  PWEEtEm  ' 


CUM 

0 . 0  o  0 
0 . 0  0  0 

.  040 
.040 
.  04  0 

.  033 
.  033 
.  083 
.  098 
.  098 
.  098 
.  098 
.  098 


•  1 66 
1  . 000 
1  . 0  0  0 
1.000 
1 .000 
1  .000 
1  .  0  0  0 
1  . 0  00 
1 .000 


I 

THIRD 


P3<!> 

-10.5 
- 1  £  .  0 
- 1 8 . 0 

6  .2 

—  Z>  e* 

ie.7 

9.4 

.1 

£  0  •  £ 

•  c, 

-£6 . 8 
-13.3 
-19. -3  ' 


Q 

-33  .6 

-35 . 1 
-41.1 
-17. £ 
-£5  .9 
-31  .9 
-10.8 
-14.3 
-£3  .4 

.  O' 

-£3  .3 
-50.3 
-39.5 
-45.5 
-36.4 


7.8 

-25.9 

18.0 

-20.0 

69.5 

15.8 

63 .5 

9.8 

i  i  •  0 

19.8 

74 . 0 

16.8 

87.5 

£6.4 

85.5 

£4.4 

99 . 0 

33.8 
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♦  ♦  ♦  ♦  «  ♦  ♦  ♦  ♦  ♦ 


DYNAMIC  RANGE  COMPUTATION 

MAXIMUM  GAIN  MINIMUM  GAIN 


BLOCK 

G 

BECON 

BTOT 

GTOT 

BCI> 

G 

DECDM 

BTOT 

GTOT 

B<I> 

1 

-1  .5 

99 . 0 

99 . 0 

-1  .5 

-46.7 

-1  .5 

99 . 0 

99 . 0 

-1  .5 

-19.7 

£ 

-b  .  0 

99 . 0 

99 .0 

-7  .5 

-48  .£ 

-6 . 0 

99 . 0 

99 . 0 

-7  .5 

— lT.  1  .  c! 

3 

£4 .  0 

-14.0 

-6  .5 

16  .5 

-54.2 

£4 . 0 

-14.0 

-6.5 

16.5 

-27.2 

4 

-8  •  7 

99 . 0 

.  -6  ,5 

7.8 

-30.2 

-3.7 

99 . 0 

-6.5 

7.8 

-3 .  £ 

5 

-6 . 0 

99.0 

-e  .5 

1  .8 

-38.9 

-6 . 0 

99 . 0 

-6  .5 

1  .8 

-11.9 

6 

£1  .0 

-5 . 0 

—6  .8 

£"£  .8 

-44  .9 

21.0 

-5.0 

-6  .8 

■JO  c 

CC  iC 

-17.9 

7 

-3  .3 

99 . 0 

-6  .8 

19.5 

-23.9 

-3.3 

99 . 0 

-6 . 8 

19.5 

3.1 

8 

-9  .3 

99 . 0 

-6  .8 

10. £ 

-27.2 

-9.3 

99.0 

-6.8 

10.2 

-.2 

9 

u  U  .  0 

8 . 0 

-6.8 

30. £ 

-36.5 

£0.0 

3.0 

-6  .8 

30  .2 

-9.5 

10 

-£G .  0 

99.0 

—6  •  8 

10.2 

-16.5 

-80.0 

99.0 

—6  •  8 

10.2 

10.5 

11 

0.0 

99 . 0 

— 6  .8 

10.2 

-36.5 

-27.0 

99 . 0 

-6  .8 

-16.8 

-9.5 

12 

13.5 

-1  .5 

-11.7 

£3.7 

-36.5 

13.5 

-1  .5 

-6.8 

-36  .5 

13 

-6 .0 

99 . 0 

-11.7 

17.7 

-23.0 

-6 . 0 

99 . 0 

-6  .8 

-9  IS 

— c  .  0 

14 

13.5 

-1  .5 

- 1 9  .  £ 

31  .£ 

-29.0 

13.5 

-1.5 

-6  .8 

4  .2 

-29 . 0 

15 

13.5 

-1  .5 

-3£  .7 

44.7 

-15.5 

13.5 

-1  .5 

-6.8 

17.7 

-15.5 

16 

1  0 . 0 

12.0 

-32.7 

54.7 

-2.0 

1  0 . 0 

12.0 

-6.8 

£7 . 7 

-2.0 

17 

£0.0 

8.0 

-46.7 

74.7 

8.0 

£0.0 

8.0 

-19.7 

47.7 

8.0 

18 

-6  .0 

99 . 0 

-46.7 

68  .7 

69.5 

-6 . 0 

99.0 

-19.7 

41  .7 

69.5 

19 

1  '  a 

99.0 

-46.7 

Sc  ,  2 

63.5 

99.0 

-19.7 

55.2 

63 .5 

£0 

-3 . 0 

99 . 0 

-46  .7 

79.2 

77.0 

-3 . 0 

99 . 0 

-19.7 

52.2 

77 . 0 

£1 

13.5 

99 . 0 

-46.7 

9£  .7 

74.0 

13.5 

99 . 0 

-19*7 

65.7 

74.0 

££ 

-2.0 

99.0 

-46 .7 

90.7 

87.5 

—2  •  0 

99 . 0 

-19.7 

63 .7 

87.5 

£3 

13.5 

99 . 0 

-46.7 

104.2 

85  .5 

13.5 

99 . 0 

-19.7 

77.2 

85  .5 

£4 

~7  .5 

99.0 

-46.7 

96.7 

99 . 0 

-7.5 

99 . 0 

-19.7 

69.7 

99.0 

I = BLOCK  NUMBER 
G=GAIN<BB> »  BLOCK  I 

BECDM-1  DE  COMPRESSION  POINT »  BLOCK  - 
DTDT=1  DB  COMPRESSION  >  FIRST  I  BLOCKS 
GTOT=TOTAL  GAIN.  FIRST  I  BLOCKS 
D< I >  31  DB  COMPRESSION.  LOOKING  INTO  BLOCK  I 
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♦ 

♦ 

♦ 

♦ 

4 

♦ 

♦  ♦ 

♦  ♦ 

SPUR 

CDMPUTPT I 

DNS 

• 

M  = 

1 

H 

X 

1 

FSC= 

1  04  0  0 . 0  0 

BLOCK* 

M  = 

1 

N 

= 

1 

FSD= 

9 1  0  0 . 0  0 

BLOCK- 

M  = 

3 

H 

s 

C 

FSP= 

9533.33 

BLOCK* 

M  = 

3 

H 

s 

a 

FSB* 

9966 .67 

block* 

M  = 

4 

H 

= 

3 

FSP= 

1  04  0  0 . 0  0 

BLOCK* 

M  = 

4 

H 

s 

3 

FSC= 

9100.00 

BLOCK- 

M  * 

5 

N 

= 

4 

FSC* 

988 0.00 

BLOCK* 

M  = 

5 

H 

s 

4 

FSD* 

9620. 00 

BLOCK- 

M  * 

6 

N 

s 

4 

FSP* 

9100.00 

BLOCK* 

M  = 

6 

N 

= 

4 

FSB= 

93 16 .67 

BLOCK* 

M  = 

6 

N 

= 

5 

FSC= 

10400.00 

BLOCK* 

M  = 

6 

N 

= 

5 

FSD= 

1 0183 .33 

BLOCK- 

M  = 

1 

N 

s 

4 

A 

FSC= 

2762.50 

BLOCK* 

M  = 

4 

1 

N 

s 

1 

FSD* 

2600.00 

BLOCK* 

M jN=OPBER  DF  SPURS  PRODUCED  IN  THE  IF  EPND 
FSP-FREGUENCY  PT  WHICH  MFS-NFO  INTERCEPTS  F 1 1 
FSB=FPEQUENCY  PT  WHICH  MFS-NFO  INTERCEPTS  FI2 
FSC-FPEOUENCY  PT  WHICH  MFD-NFS  INTERCEPTS  FI1 
FSD=FREGUENCY  PT  WHICH  MFD-NFS  INTERCEPTS  FI2 


CDMPUTPT I DNS  COMPLETE.  BO  YOU  WISH  TD  CDNTINUE? 
TYPE  YES  DR  HD 

?  YES 

I'D  YOU  WISH  TD  SPVE  THIS  DPTP? 

TYPE  YES  DP  MG 
?  MD 

DO  YDU  WISH  TD  REEDIT  CURRENT  DPTP 
TYPE  YES  DR  ND 
*  ND 

INPUT  RECEIVER  HUMBER < ANSWER  INTEGER  1  TD  50> 

?  P 

USER  PBORT 
COMMPHD-  LDGDUT  mm 
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A . 4 .  EFFECTS  OF  CHANNEL  FOLDING  ON  RECEIVER  PERFORMANCE 

Here  a  receiver  with  the  same  signal  path  characteristics  as 
receiver  number  5  is  used  to  demonstrate  the  effects  of  folding  identical 
parallel  channels  into  a  single  output  on  receiver  performance.  To 
simulate  a  receiver  with  two  identical  signal  paths  up  to  and  including 
block  7,  the  user  simply  re-edits  the  input  data  by  inserting  a  block 
after  block  7.  All  input  data  columns  for  this  fold  block  are  zeros 
except  column  12.  An  integer  value  indicating  the  number  of  parallel 
channels  to  be  folded  is  typed  in  this  column.  The  signal  path  is  unchanged 
from  block  8  through  24  (refer  to  figure  1).  Note  that  the  most  significant 
changes  are  in  the  computed  receiver  noise  figure  and  sensitivity  performance. 


LGO 

RECEIVER  SIGNAL  PATH  PARAMETERS 


IMPUT:RECEI VER  NUMEER(ANSWER  INTEGER  I  TO  50) 

PERFORM  NOISE  FIGURE  COMPUTATIONS?  (ANSWER  YES  OR  NO) 

•  YES 


PERFORM^ NTERMOD  COMPUTATIONS?  (ANSWER  YES  OR  NO) 

PERFORMED YN A MIC  RANGE  COMPUTATIONS?  (ANSWER  YES  OR  NO) 

PERFORM^SPUR  COMPUTATIONS?  (ANSWER  YES  OR  NO) 

™LA™E  BEEN  0PENED  previously  FOR  THE  DATA  FOR 
THIS  RECEIVER?  (ANSWER  YES  OR  NO) 

?  Y 
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UA  1A 

FLOCK 

1 

2 

3 

4 

5 

6 

7 

8 


MAXIMUM  GAIN 


minimum  GAIN 


9 

10 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


G 

-1  .5 
-6.0 
24.0 
-8.7 
-6.0 
21  .0 
-3.3 
-9,3 


20.0 
-20.0 
0.0 
13.5 
-6.0 
13.5 
13.5 
10.0 
20.0 
■16.0 
13.5 
-3.0 
13.5 
-2.0 
13.5 

IrBLOCK  NUMBER 


F 

1.5 

6.0 

8.0 

8.7 

6.0 

6.0 

3.3 

9.3 


8.0 

20.0 

0.0 

6.0 

6.0 

6.0 

6.0 

10.5 

8.0 

16.0 

6.0 

3.0 

6.0 

2.0 

6.0 

7.5 


G 

-1  .5 
-6.0 
24.0 
-8.7 
-6.0 
21  .0 
-3.3 
-9.3 


20.0 

-20.0 

-27.0 

13.5 

-6.0 

13.5 

13.5 

10.0 

20.0 

-16.0 

13.5 

-3,0 

13.5 

-2.0 

13.5 

-7.5 


G-OAI  NCDfi)  .BLOCK  I 

wni-I?^IGURE(DB)*BL°CK  I 

NOTt  5F-L0SS (DB)  FOR  AN  ATTFNiiArno 

P3  =  THIRD  ORDER  INTERCEFTS(DBM)™LOCK  I 


F 

1.5 

6.0 

8.0 

8.7 

6.0 

6.0 

3.3 

9.3 


8.0 

20.0 

27,0 

6.0 

6.0 

6.0 

6.0 

10.5 

8.0 

16.0 

6.0 

3.0 

6.0 

2.0 

6.0 

7.5 


p3  BW 

59.0  2000.000 

59.0  1000.000 

■4.0  2000.000 

99.0  2000.000 

99.0  10.000 

5.0  2000.000 

99.0  2000.000 

-99.0  20 00x00 0 

18.0  2000.000 
99.0  2000.000 

99.0  2000.000 

8.5  2000.000 
99.0  2000.000 

8.5  2000.000 

3.5  2000.000 

22.0  -£000.000 
13.0  2000.000 

99.0  2000.000 

99.0  2000.000 

99.0  2000.000 

99.0  2000.000 

99.0  2000.000 

99.0  2000.000 

99.0  2000.000 
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*  * 

*  * 

♦  * 

*  * 

*  * 

* 

DATA 

ELOCK 

DECOM 

FSI 

FS2 

FO 

FI  1 

FI2 

1 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

2 

99.0 

9100.0 

10400.0 

13000.0 

2600.0 

3900.000 

3 

-14.0 

0.0 

0.0 

0.0 

0.0 

0.000 

4 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

5 

99.0 

2600.0 

2762.5 

3006.3 

243. S 

406.250 

6 

-5.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

7 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

8 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

9 

8.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

10 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

II 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

12 

-1  .5 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

13 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

14 

-1.5 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

13 

-1  .5 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

16 

12.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

17 

8.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

18 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

19 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

20 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

21 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

22 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

23 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

24 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

IrBLOCK  NUMBER 

DECOMsI  DB  COMPRESSION  POINT 

REFER  TO 

INPUT  FREQUENCY 

FSI rLOWER 

LIMIT  OF 

RF  INPUT 

FREQUENCY 

FS2=UPPER 

LIMiT  OF 

RF  INPUT 

FREQUENCY 

FOsLOCAL  i 

OSCILLATOR 

FREQUENCY 

FI  1  SLOWER 

LIMIT  OF 

IF  INPUT 

FREQUENCY 

FI2sUPPER 

LIMIT  OF 

IF  INPUT 

FREQUENCY 
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iWyes'S  !o°  RKD1T  CURRENI  daia 

?  Y 

INPUT  TYPE  OF  CHANGE:  ADD,CHG,DEL,OR  ENDCTO  STOP  EDIT) 
INPUT?  FLOCK  NUMBER 

NOTEtFOR  ADD  ENTER  PRECEDING  BLOCK  NUMBER 

INPUT  DATA  COLUMNSCIN  ORDER. 12  VALUES) 

N0TE:6TH  VALUE  IS  SEI.SI TI VI f tflil 5eR  oJlY) 

]  0t0t0f0,0f0,0t0,0,0,0.2 

INPUT  TYPE  OF  CHANGE:  ADD,CHG,DEL,OR  ENDCTO  STOP  EDIT) 


* 

DATA 


*  *  * 
MAXIMUM  GAIN 


*  *  *  * 
MINIMUM  GAIN 


BLOCK  G  c 

1  *1.5  1.5 

-6.0  6.0 

24.0  8.0 

*8.7  8.7 

-6.0  6.0 

21.0  6.0 

-3.3  3,3 

0.0  0.0 

-9.3  9.3 

20.0  8.0 

-20.0  20.0 

0.0  0.0 

13.5  6.0 

-6.0  6.0 

13.5  6.0 

•3.5  6.0 

10.0  10.5 

20.0  8.0 

-•6.0  16.0 

•3.5  6.0 

-3.0  3.0 

•3.5  6.0 

-2.0  2,0 

•3.5  6.0 

-7.5  7.5 

IrBLOCK  NUMBER 
0=GAI N(DB) f BLOCK  I 
FrNOISE  FIGURE(DB) .BLOCK  I 
NOTE ?F  =  LOSS(DB)  FOR  AN  ATTENUATOR 
P3=THIRD  ORDER  INTERCEPTS (DBM) , BLOCK  I 


2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


G 

-1.5 

-6.0 

24.0 

-8.7 

-6.0 

21.0 

-3.3 

0.0 

-9.3 

20.0 

-20,0 

-27.0 

13.5 
-6.0 

13.5 
13.5 
10.0 
20.0 

-16,0 

13.5 

-3.0 

13.5 

-2.0 

13.5 

-7.5 


F 

1.5 

6.0 

8.0 

8.7 

6.0 

6.0 

3..’ 

0.0 

9.3 

8.0 

20.0 

27.0 

6.0 

6.0 

6.0 

6.0 

10.5 
8.0 

16.0 

6.0 

3.0 

6.0 

2.0 

6.0 

7.5 


P3 

ew 

99.0 

2000.000 

99.0 

1000.000 

-4.0 

2000.000 

99.0 

2000.000 

99.0 

10.000 

5.0 

2000.000 

99.0 

2000.000 

99.0 

2000.000 

99.0 

2000.000 

18.0 

2000.000 

99.0 

2000.000 

99.0 

2000.000 

8.5 

2000.000 

99.0 

2000.000 

8.5 

2000.000 

8.5 

2000.000 

22.0 

2000.000 

18.0 

2000.000 

99.0 

2000.000 

99.0 

2000.000 

99.0 

2000.000 

99.0 

20QO.OOO 

99.0 

2000.000 

99.0 

2000.000 

99.0 

2000.000 
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♦  * 

♦  * 

* 

*  * 

*  *  * 

DATA 

BLOCK 

DECOM 

FS1 

FS2 

FO 

FI  1 

FI2 

I 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

2 

99.0 

9100.0 

10400.0 

13000.0 

2600.0 

3900.000 

3 

-14.0 

0.0 

0.0 

0.0 

0.0) 

0.000 

4 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

5 

99.0 

2600.0 

2762.5 

3006.3 

243.8 

406.250 

6 

-5.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

7 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

8 

_ 2 2,0 _ 

_ o,o_ 

0.0 

0.0 

0.0 

2.000 

9 

99.0 

0.0 

0.0 

'  0.6” 

0.0 

■^6.065 

10 

8.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

11 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

12 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

13 

-1.5 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

14 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

15 

-1.5 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

16 

-1.5 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

17 

12.0 

-o.o 

-0.0 

-0.0 

-0.0 

-0.000 

18 

8.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

19 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

20 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

21 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

22 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

23 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

24 

99.0 

-0.0 

-0.0 

-0.0 

-0.0 

-0.000 

25 

99.0 

0.0 

0.0 

0.0 

0.0 

0.000 

I=ELOCK  NUMBER 

DECOMM  DB  COMPRESSION  POINT  REFER  TO 

INPUT  FREQUENCY 

FS1=L0WER 

LIMIT  OF 

RF  INPUT 

FREQUENCY 

FS2=UPPER 

LIMIT  OF 

RF  INPUT 

FREQUENCY 

FO=LOCAL 

OSCILLATOR 

FREQUENCY 

FIULOWER 

LIMIT  OF 

IF  INPUT 

FREQUENCY 

FI2=UPPER 

LIMIT  OF 

IF  INPUT 

FREQUENCY 

IS  DATA  CORRECT?  ANSWER  YES  OR  NO 
?  Y 
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********** 


NOISE  FIGURE  PERFORMANCE 

MAXIMUM  GAIN  MINIMUM  GAIN 


BLOCK  FTOT 

FRAC 

CUM 

F(  I ) 

SEN 

FTOT 

FRAC 

CUM 

F(  I ) 

SEN 

1 

1  .5 

.037 

.037 

18.9 

-85.1 

1.5 

.009 

.009 

24.8 

-79.2 

2 

7.5 

.109 

.146 

17.4 

-36.6 

7.5 

.028 

.037 

23.3 

-80.7 

3 

15.5 

i  773 

.919 

1  1  .4 

-92.6 

15.5 

.199 

.236 

17.3 

-86.7 

4 

15.5 

.004 

.923 

24.5 

-79,5 

15.5 

.001 

.237 

40.1 

-63.9 

5 

15.6 

.013 

.935 

15.8 

-88.2 

15.6 

.003 

.240 

31.4 

-72.6 

6 

15.8 

.051 

.986 

9.8 

-94.2 

15.8 

.013 

.254 

25.4 

-78.6 

7 

15.8 

.000 

.987 

23.0 

-81 .0 

15.8 

.000 

.254 

46.3 

-57.7 

8 

18.8 

0.000 

.987 

19.7 

-84.3 

18.8 

0.000 

.254 

43.0 

-61  .0 

9 

18.8 

.001 

.988 

19.7 

-34.3 

18.8 

.000 

.254 

43.0 

-61  .JO 

1  0 

18.9 

.007 

.994 

10.4 

-93.6 

18.9 

.002 

.256 

33.7 

-70.3 

1  1 

IS. 9 

.001 

.995 

26.7 

-77.3 

18.9 

.000 

.256 

53.7 

-50.3 

1  2 

18.9 

0.000 

.995 

6.7 

-97.3 

21  .0 

.159 

.415 

33.7 

-70.3 

1  3 

18.9 

.004 

.999 

6.7 

-97.3 

24.3 

.475 

.890 

6.7 

-97.3 

14 

18.9 

.000 

.999 

12.2 

-91  .8 

24.4 

.021 

.911 

12.2 

-91.8 

1  5 

18.9 

.001 

1  .000 

6.2 

-97.8 

24.8 

.084 

.996 

6.2 

-97.8 

1  6 

18.9 

.000 

1  .000 

6.5 

-97.5 

24.8 

.004 

.999 

6.5 

-97.5 

I  7 

18.9 

.000 

1  .000 

10.8 

-93.2 

24.8 

.001 

1  .000 

10.8 

-93.2 

I  8 

18.9 

.000 

1  .000 

9.0 

-95.0 

24.8 

.000 

1.000 

9.0 

-95.0 

1  9 

18.9 

.000 

1  .000 

22.3 

-81  .7 

24.8 

.000 

1.000 

22.3 

-81  .7 

20 

18.9 

.000 

1.000 

6.3 

-97.7 

24.8 

.000 

1.000 

6.3 

-97.7 

21 

18.9 

.000 

1  .000 

9.3 

-94.7 

24.8 

.000 

1 .000 

9.3 

-94.7 

22 

18.9 

.000 

1 .000 

6.3 

-97.7 

24.8 

.000 

1 .000 

6.3 

-97.7 

23 

18.9 

.000 

1  .000 

8.2 

-95.8 

24.8 

.000 

1 .000 

8.2 

-95.8 

24 

18.9 

.000 

1  .000 

6.2 

-97.8 

24.8 

.000 

1  .000 

6.2 

-97.8 

25 

18.9 

.000 

1 .000 

7.5 

-96.5 

24.8 

.000 

1.000 

7.5 

-96.5 

I =ELOCK  NUMBER 

FTOT-NOISE  FIGURE(DB), FIRST  I  BLOCKS 
FRAC=RELATIVE  NOISE  CONTRIBUTION, BLOCK  I 
CUM=RELATIVE  NOISE  CONTRIBUTION,  FIRST  I  BLOCKS 
F(I)=NOISE  FIGURE(DB)  LOOKING  INTO  BLOCK  I 
SEN=SENSITIVITY(DBM)  LOOKING  INTO  BLOCK  I(S/N=ODB> 
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*******  *  * 


THIRD  ORDER  INTERMOD  PERFORMANCE 

MAXI MUN  GAIN  MINIMUM  GAIN 


BLOCK  P3T0T  FRAC 

CUM 

P3<  I ) 

Q 

P3T0T 

FRAC 

CUM 

P3(I  > 

Q 

1  99.0 

0.000 

0.000 

-37.0 

-53.1 

99.0 

0.000 

0.000 

-10.5 

-33.4 

2  99.0 

0.000 

0.000 

-38.5 

-54.6 

99.0 

0.000 

0.000 

-12.0 

-34.9 

3  3.5 

.000 

.000 

-44.5 

-60.6 

3.5 

.040 

.040 

-18.0 

-40,9 

4  3.5 

0.000 

.000 

-20.5 

-40.2 

3.5 

0.000 

.040 

6.2 

-17.2 

5  3.5 

0.000 

.000 

-29.2 

-48.9 

3.5 

0.000 

.040 

-2.5 

-25.9 

6  .3 

.000 

.000 

-35.2 

-54.9 

.3 

.043 

.083 

-8.5 

-31  .9 

7  .3 

0.000 

.000 

-14.2 

-36.5 

.3 

0.000 

.033 

12.7 

-10.3 

8  .3 

0.000 

.000 

-17.5 

-39.8 

.3 

0.000 

.083 

9.4 

-14.1 

9  •  3 

0.000 

.000 

-17.5 

-39.8 

.3 

0.000 

.083 

9.4 

-14.1 

1  0  -.4 

.000 

.000 

-26.8 

-49.1 

-  ,4 

.015 

.098 

.1 

-23.4 

II  -.4 

0.000 

.000 

-6.8 

-30.3 

-.4 

io.ooo 

.098 

20.2 

-3.3 

1 2  -.4 

0.000 

.000 

-26.8 

-50.3 

-.4 

0.000 

.098 

.2 

-23.3 

13  “4 . 1 

.000 

.001 

-26.8 

-50.3 

-.4 

.000 

.098 

-26.8 

-50.3 

14  ”4.1 

0.000 

.001 

-13.3 

-39.5 

-.4 

0.000 

.098 

-13.3 

-39.5 

1 5  -10.4 

.002 

.002 

-19.3 

-45.5 

-.5 

.001 

.099 

-19.3 

-45.5 

16  -22.9 

.037 

.039 

-5.8 

-36.4 

-1.7 

.033 

.133 

-5.8 

-36.4 

1 7  -25.8 

.037 

.076 

7.8 

-25.9 

-2.7 

.033 

.166 

7.8 

-25.9 

18  -37.0 

.924 

1 .000 

18.0 

-19.7 

-10.5 

.834 

1.000 

18.0 

-19.7 

19  -37.0 

0.000 

1  .000 

79.5 

25.8 

-10.5 

0.000 

1 .000 

79.5 

25.8 

20  -37.0 

0.000 

1 .000 

63.5 

9.8 

-10.5 

0.000 

1.000 

63.5 

9.8 

21  -37,0 

0.000 

1  .000 

77.0 

19.8 

-10.5 

0.000 

1.000 

77.0 

19.8 

22  -37.0 

0.000 

1.000 

74.0 

16.8 

-10.5 

0.000 

1.000 

74.0 

16.8 

23  -37.0 

0.000 

1  .000 

87.5 

26.4 

-10.5 

0.000 

1 .000 

87.5 

26.4 

24  -37.0 

0.000 

1  .000 

85.5 

24.4 

- 1  0^5 

0,000 

1 .000 

85.5 

24.4 

25  -37.0  0.000 

IrBLOCK  NUMBER 

1  .000 

99.0 

33.8 

-10.5 

0.000 

1.000 

99.0 

33.8 

P3TOT=THIRD  ORDER  INTERCEPT(DBM) .FIRST  I  BLOCKS 
FRACrRELATIVE  INTERMOD  CONTRIBUTION.BLOCK  I 
CUMULATIVE  INTERMOD  CONTRIBUTI ON  .FIRST  I  BLOCKS 
P3(I)=THIRD  ORDER  INTERCEPT(DEM)  LOOKING  INTO  BLOCK  I 
Q=TWO  TONE  SIGNAL  POWER(DBM)  INTO  BLOCK  I  ^UCH  THAT  THIRD 
ORDER  INTERMOD  LEVEL  EQUALS  NOISE  POWER/lEVEL 
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*  *  * 


*  *  *  * 


dynamic  range  computation 

MAXIMUM  GAIN 


MINIMUM  GAIN 


BLOCK 

G 

DECOM 

1 

-1.5 

99.0 

2 

-6.0 

99.0 

3 

24.0 

-14.0 

4 

-8.7 

99.0 

5 

-6.0 

99.0 

6 

21.0 

-5.0 

7 

-3.3 

99.0 

8 

0.0 

99.0 

9 

-9.3 

99.0 

10 

20.0 

3.0 

1  1 

-20.0 

99.0 

12 

0.0 

99.0 

1  3 

13.5 

-1.5 

1  4 

-6.0 

99.0 

1  5 

13.5 

-1.5 

1  6 

13.5 

-1.5 

1  7 

10.0 

12.0 

1  8 

20.0 

8.0 

1  9 

-16.0 

99.0 

20 

13.5 

99.0 

21 

-3.0 

99.0 

22 

13.5 

99.0 

23 

-2.0 

99.0 

24 

13.5 

99.0 

25 

-7.5 

99.0 

DTOT 

GTOT 

D(I) 

99.0 

-1.5 

-46.7 

99.0 

-7.5 

-48.2 

-6.5 

16.5 

-54.2 

-6.5 

7.8 

-30.2 

-6.5 

1  .8 

-38.9 

-6.8 

?2.8 

-44.9 

-6.8 

19.5 

-23.9 

-6.8 

19.5 

-27.2 

-6.8 

10.2 

-27.2 

-6.8 

30.2 

-36.5 

-6.8 

10.2 

-16.5 

-6.8 

10.2 

-36.5 

-11.7 

23.7 

-36.5 

-11.7 

17.7 

-23.0 

-19.2 

31.2 

-29.0 

-32.7 

44.7 

-15.5 

-32.7 

54.7 

-2.0 

-46.7 

74.7 

8.0 

-46.7 

58.7 

79.5 

-46.7 

72.2 

63.5 

-46.7 

69.2 

77.0 

-46.7 

82.7 

74.0 

-46.7 

80.7 

87.5 

-46.7 

94.2 

85.5 

-46.7 

86.7 

99.0 

G  DECOM  DTOT 


-1.5 

99.0 

99.0 

-6.0 

99.0 

99.0 

24.0  - 

14.0 

-6.5 

-8.7 

99.0 

-6.5 

-6.0 

99.0 

-6.5 

21 .0 

-5.0 

-6.8 

-3.3 

99.0 

-6.8 

0.0 

99.0 

-6.8 

-9.3 

99.0 

-6.8 

20.0 

8.0 

-6.8 

-20.0 

99.0 

-6.8 

-27.0 

99.0 

-6.8 

13.5 

-1.5 

-6.8 

-6.0 

99.0 

-6.8 

13.5 

-1.5 

-6.8 

13,5 

-1.5 

-6.8 

10.0 

12.0 

-6.8 

20.0 

8.0 

-19.7 

-16.0 

99.0 

-19.7 

13.5 

99.0 

-19.7 

-3.0 

99.0 

-19.7 

13.5 

99.0 

-19.7 

-2.0 

99.0 

-19.7 

13.5 

99.0 

-19.7 

*7.5 

99.0 

- !  9 , 7 

I =BLOCK  NUMBER 
G=GAI N(DB) ,  BLOCK  I 
DECOMrl  DB  COMPRESSION  POINT.  BLOCK  - 
DTOT  =  l  DB  COMPRESSION ,  FIRST  I  BLOCKS 
GTOTrTOTAL  GAIN,  FIRST  I  BLOCKS 
D(I)J1  DB  COMPRESSION,  LOOKING  INTO  BLOCK 


GTOT  D  < I ) 
-1.5  -19.7 
-7.5  -21.2 

16.5  -27.2 

7.8  -3.2 

1.8  -11.9 

22.8  -17.9 

19.5  3.1 

19.5  -.2 

10.2  -.2 

30.2  -9.5 

10.2  10.5 

-16.8  -9.5 

-3.3  -36.5 
-9.3  -23.0 

4.2  -29.0 

17.7  -15.5 

27.7  -2.0 

47.7  8.0 

31.7  79.5 

45.2  63.5 

42.2  77.0 

55.7  74.0 

53.7  87.5 

67.2  85.5 

59.7  99.0 
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* 

* 

♦ 

* 

*  ¥ 

*  * 

*  * 

SPUR 

COMPUTATIONS 

M  r 

1 

N 

z 

l 

FSCr 

10400.00 

PLOCKr 

2 

M  “■ 

1 

N 

• 

1 

FSD: 

9100.00 

BLOCKr 

2 

PI  = 

3 

N 

m 

2 

FSAs 

9533.33 

BLOCKr 

2 

M  r 

3 

N 

z 

2 

FSB  = 

9966.67 

BLOCKr 

2 

M  = 

4 

N 

- 

3 

FSA  = 

10400.00 

BLOCKr 

2 

M  r 

4 

N 

z 

3 

FSCr 

9100.00 

BLOCKr 

2 

M  = 

5 

N 

m 

4 

FSCr 

9880.00 

ELOCKr 

2 

M  r 

5 

N 

m 

4 

FSDr 

9620.00 

BLOCKr 

2 

M  r 

6 

N 

- 

4 

FSAr 

9100.00 

BLOCKr 

2 

M  = 

6 

N 

z 

4 

FSB  r 

9316.67 

BLOCKr 

2 

M  r 

6 

N 

m 

5 

FSCr 

10400.00 

BLOCKr 

2 

M  r 

6 

N 

5 

FSDr 

10133.33 

ELOCKr 

2 

M  r 

1 

N 

m 

l 

FSCr 

2762.50 

BLOCKr 

5 

M  = 

1 

N 

z 

1 

FSDr 

2600.00 

BLOCKr 

5 

M, NrORDER  OF  SPURS  PRODUCED  IN  THE  IF  EAND 
FSArFREQUENCY  AT  WHICH  MFS-NFO  INTERCEPTS 

FSBrFREQUENCY  AT  WHICH  MFS-NFO  INTERCEPTS 

FSCrFREQUENCY  AT  WHICH  MFO-NFS  INTERCEPTS 

FSDrFREQUENCY  AT  WHICH  MFO-NFS  INTERCEPTS 


FI  1 
FI2 
FI  l 
FI2 
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COMPUTATIONS  COMPLETE.  DO  YOU  WISH  TO  CONTINUE? 

TYPE  YES  OR  NO 
?  N 

DO  YOU  WISH  TO  SAVE  THIS  DATA? 

TYPE  YES  OR  NO 

DATA  WRITTEN  TO  TAPE2--- -PLEASE  COPY  TO  PERM  FILE  DEVICE  AND 
CATALOG  FOR  FUTURE  USE 
STOP 

1.525  CP  SECONDS  EXECUTION  TIME 
COMMAND-  REWIND  TAPE  2 
COMMAND-  REQUEST  X,*PF 
COMMAND-  COPY  TAPE2.X 
COMMAND-  CATALOG  X.TSUIDATA  ,RP=999 
INITIAL  CATALOG 
CT  ID=  V740265  PFNrTSUIDATA 
CT  CY=  001  00000832  WORDS.: 

COMMAND-  REWIND  TAPE2 

COMMAND-  EATCH.TAPE2, PUNCH 

TYPE  FILE  ID-  C34 

COMMAND-  LOGOUT 

CP  TIME  9.149 

PP  TIME  23.505 

CONNECT  TIME  1  HRS.  13  MIN. 

GRU'S  USED  7.667 

\  03/27/75  LOGGED  OUT  AT  10. 42. 27. < 
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APPENDIX  B 

COMPUTATION  OF  PERFORMANCE  PARAMETERS 

In  this  Appendix,  all  of  the  equations  are  listed  for  computing  the 
receiver  performance  parameters  listed  in  the  tabulated  program  outputs. 
To  make  the  noise  figure  calculation,  first  transfer  the  input, 
Fn(dB)  and  Gn(dB)  into 
Fn-10  (Fn(dB>/10> 

Gn-10  (Gn(dB)/10) 

FT0T(1)  -  10  log  FI 


FTOT(n)  «  10  log  ( 


Fn-1 


G.G-...G 
1  2  n-1 


) 


(B-l) 


F„-l  F,-l  F  -1 

F  +  — —  +  —2 —  +  Ji _ 

1  G,  G,G„  G,G„G. 


+  ...  + 


12 


12  3 


F, 


FRAC(l) 


FRAC(n)  -  ( 


V1 

— - wp 

G1G2...FN_1'"rT 


F  -1 
n 


G1G2‘ • -GN-1 


CUM(n)  -  FRAC(l)  +  FRAC(2)  +. , .+  FRAC(n) 
F(I) (1)  -  10  log  Ft 


(B— 2) 


F ( I)  (2)  -  10  log  (F  +V1  +  -  + . +  V1 

G2  G2G3 

F(I)  (3)  -  10  log  (F.+Vi  + . +  Fn_1 

G3 


F„G_ . . .G 
2  3  n-1 


) 


G_G. . . . G  . 
3  4  n-1 


(B— 3) 


f 


When  a  fold  mode  of  m  branches  is  typed  in,  the  program  will  multiply  the 
total  noise  in  the  signal  path  from  the  input  to  the  fold  block  by  m. 
Suppose  the  k  +  1  block  is  the  fold  block,  then  multiply 


(»i  +  !£i  +  !£i+  tii+  ik^ _ > 


G1G2 


Gr,Gk-2 
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by  .  for  the  noise  flgare  calculation  and  thc  _lnder  of  £he  £8icuiationa 
will  be  carried  out  as  usual. 


SEN(n)  -  -114  +  F(I)(n)  +  10  log 

B  '1MHz 


L) 


(B-4) 


When  calculating  th.  third  order  intermodul.tlon  performance  and 

dynamic  range,  the  input  is  Pn(dB)  where 

Pn  -  (gnldB)) 

10v  10  ; 


P3TOKI)  -  10  log  p 


P3T0T(n)  -  10  log  (■ 


Pn 


G1G2-,,(W 


(B-5) 


f-.f  +  !ia!i!2a  .VrV 
PT  '1  f2+  P3  *- 'S - 

PnJ 

FRAC(n)  -  G  G - G  , 

1  *■  _ n-1 


CUM(n)  -  FRAC(l)  +  FRAC(2)  +. . .+  FRAC(n) 

P3(I)(1)  -  10  log  PT 

P3(I)(2)  -  10  log  ^-1  +  ^  +....4-  g2G3-’GN-l  ^ 

P3(I)(3)  -  10  log/ - 1  _  \ 

\pT  +  ^  +  ...+  G3g4‘  •  ,gN-1  ) 

3  ^  — / 


(B-6) 

(B-7) 


(B— 8) 


The  power  level  of  two  equal  amplitude  signals  which  generate  the  intermod 
that  equals  the  noise  level  is  defined  as 

Q(n>  -isEN(„)  +|p3(1)<„).  (,.9) 

Note  values  for  SEN,  W(I,  and  Q  of  Figure  2  and  Bloch  1  data  on  the  note. 

figure  and  intermod  performance  table..  The  1  dB  compression  point  dynamic 

range  calculations  depend  on  the  gain  and  1  dB  compression  point  of  each 

stage  where  C^dB,.  G^dB).  1.  the  gain  of  each  .tags  and  CC^dB). 

CC2(dB).  ...0Cn(dB)  is  the  1  dB  compression  point  of  each  stage. 
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DTOT(l)  =  GC^dB) 

DTOT(2)  -  GC2(dB)-G1(dB) .  Compare  DTOT(l)  with  DTOT(2)  and  select 
the  smaller  value  for  DT0T(2). 

DT0T(3)  -  GC3(dB)-G2(dB)-G1(dB)  (B-10) 

Compare  DT0T(2)  with  DT0T(3)  and  call  the  smaller  value  DT0T(3). 

DTOT(n)  -  GCn (dB)-Gn-l(dB)  -  ...  -G-^dB)  (B-ll) 

Compare  DTOT(n)  with  DTOT(n-l)  and  call  the  smaller  one  DTOT(n) . 

GTOT(n)  -  G1(dB)  +  ...  +Gn(dB)  (B-12) 

D(l)  -  DTOT(N) 

To  obtain  D(2) 

D(2)  -  GC2(dB) 

D(3)  -  GC3(dB)-G2(dB)  compare  with  D(2)  call  the  small  one  D(2). 
D(4)  ■  GC^(dB)-G3(dB)-G2(dB)  compare  with  the  new  D(2)  call  the 
smaller  one  D(2) . 

D(N)  -  GCN(dB)-GN_1(dB)-GN_2(dB)...G2(dB)  (B-13) 

To  obtain  D(3) 

D(3)  -  GC3(dB) 

D(4)  ■  GC^(dB)  compare  with  D(3)  call  the  smaller  one  D(3). 

D(5)  ■  GC3(dB)-G3(dB)  compare  with  D(3)  and  call  the  smaller 

one  D(3). 

D(N)  -  GCN(dB)-GN  3(dB) . . .-G3(dB)  compare  with  D(3)  and  call 
the  smaller  one  D(3). 
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B .  1.  Computation  of  Spurious  Responses 

In  superheterodyne  receivers,  where  a  nonlinear  element  is  used 
to  get  a  desired  intermediate  frequency  signal  from  the  mixing  of  the 
incoming  signal  and  a  local  oscillator  (LO)  signal,  interference  from 
spurious  external  signals  results  in  a  number  of  undesired  frequencies 
that  may  fall  within  the  intermediate  frequency  (IF)  band.  The  standard 
defining  equation^  for  determining  the  IF  frequency  is: 

FI  +MFS  +NFO  where 
FO  =  local  oscillator  frequency 
FI1  -  lower  limit  of  IF 
FI2  “  upper  limit  of  IF 

FS  -  signal  frequency,  FS1  and  FS2  are  the  lower  and  upper  limits 
of  the  RF  input  frequency  band.  M  and  N  are  positive  integers  represent¬ 
ing  harmonics  of  the  signal  and  LO  frequencies.  When  M  and  N  -  1,  MFS  and 
NFO  are  the  fundamental  frequencies.  When  mixing  for  the  different 
frequency  in  the  IF,  the  equations  are: 

FI  -  MFS-NFO  for  FS  greater  than  FO 
FI  *  NFO-MFS  for  FS  less  than  FO 

To  compute  the  spurious  responses  in  the  IF  where  FI1  and  FI2  are  the 
lower  and  upper  limits  of  the  IF  band,  the  following  equations  are  used. 


FI1  +  NFO 

FSA  ‘  M 

(B-14) 

FX2  +  NFO 

FSB'  M 

(B-15) 

FSC  -  NFO  -  FU 

M 

(B-16) 

FSD  -  NFO  -  FI2 

M 

(B-17) 

60 


AFAL-TR-76-199 


The  frequency  ranges  FSA  to  FSB  and  FSC  to  FSD  represent  the  frequency 
regions  in  the  input  which  generate  spurs.  Refer  to  figure  3  and  the 
spur  computations  in  Appendix  A.  In  rare  cases,  when  IF  filtering  is 
not  used,  the  IF  output  bandwidth  may  be  larger  than  the  input.  Under 
such  conditions  spurious  responses  will  exist  in  the  IF  output  which 
are  not  detected  by  equations  14  through  16.  The  following  equations 
describe  where  these  mixer-generated  spurious  responses  exist  in  the 
IF  output. 

NF0-MFS2  -  FSE 

NF0-MFS2  «  FSF  for  FO  greater  than  FS 

MFS1-NF  -  FSG 

MFS2-NF0  -  FSH,  for  FS  greater  than  FO 
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APPENDIX  C 


COMPUTER  PROGRAM  LISTING 


PROGRAM  MAC  AIR  (lN  =  ur,0UTP JT  ,T APE1,TAPE?> 
dimension  Rcvn (5i,5, io) , '  =  < stn 

C  DATA  ARRAY  R0VD(I,J,<O 
C  T=BLUCK  NUMBER 

C  J=COLUM*J  Of  DATA 

C  _  K=COMPUTATTO‘IS 

C  *=1  INPUT  DATA  '  . . 


r. 

c 

<•--? 

K-1 

INPUT  CONVERSION 

NOISE  50M**UT A  T  I  ON  (MAX) 

c 

K  =  4 

NOISE  COMPUTATION  (MIN) 

c 

K=5 

INTERMOTl  C  D  t  J'JT  A  T  I  ON  (”AX) 

c 

c  * 

<s6 

K=T 

INTERf’On  COMPUTATION  (MIN) 

DYNAMIC,  ANT  S3|)R  INPUT  DATA 

- - - . 

c 

c' 

K  =  fl 
K=9 

DYNAMIC  RANGE  COMPUT AT  ION (MA X) 
OYNAIIC  RANGE  COMPUT  ATION  (MI  w) 

-  .  _ 

c 

**10 

available 

n  procedur- 

C”*****«« 


G  OUTPUT  HEADER 

PRINT  ion  .  .  '  - 

.100  FORMAT  ( *  P-CEIVER  SIGNAL  PARAmcTcR5h 

PRINT  101  ~  - 

101  JFORMftT  (ICY) 

PRINT  10  1  ‘  “  .  . . .  .  -  - 

C  IDENTIFY  PECEI VeR  '  *  "  -  - 

C”'*'**”* 

G  FOR  PATCH  PROCESSING  RECEIVER  NUMBER  MUST  OE  GREATER  THAN  50 
.1.  ..PRINT  10? 

10?  FORMAT  (  *  IMP'JT  (RECEIVE?  NUMBER ( ANSWER  I NTEGFR  1  TO  50)*/*  ?•  ) 
_  READ  * , NPf O 

I F ( NRCC •  GT  •  5 0  )  GO  TO  8  *"  *  * . 

OIMMMMI 

C  WHICH  COMPUTATIONS  TO  3i  PERFORM;  O  *  . . "  . 

NFL  AGs  0  -  - - -- 

IFUAGsO 

IOFLAr.sO  ■  ~  . .  . . . 


ISFIAG=0 

PRINT  105  ‘  .  . . . 

_105  FORMAT (*  PEDFO°M  NOISE  FIGURE  COMPUTATIONS’ 
l  /*  ?*) 

READ  106  , A‘IS 

106  FORMAT  (At)  .  "  . 


(ANSWER  YES  OR  NO)* 


IF(ANS.EO.IHY) NFLAG-1 

PRINT  107  - -  - * . - 

-lC7._  FORMAT)*  PERFORM  INTERMOO  COMPUTATION'S?  (ANSWER  YE«?  OR  NO)*/*  ?* 
READ  106, A‘IS 
IF(AMS.tP.lMY) IFLAG=t 

PRINT  13  G  .  —  . 

130  FORMAT (*  »ERFORW  DYNAMIC  RANGE  COMPUTATIONS?  { ANSWER  YES  OR  NO)* 
1/*  ?*) 

REAO  1C 5  , A'IS 

IFCANS.  EQ.  1HY)  IO'LAGsl  '  *  .  ~  . . . . 

PRINT  131 

131  FORMAT ( *  P? RFOPM  SPUR  COMPUTATIONS?  (ANSWER  YES  OR  NO)*/*  ?*) 
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RFAD  1C6.ANS 
IFCANS.EO.  1HY)  ISCLAG=1 

C***»»*»*'» 

0  WHFRC  TO  DOT  AIM  OAT  A 
_  PRINT  10  8 

103  FORMAT  !•  MAS  A  FILE  9"fc'N  r»ES£0  PREVIOUSLY  POR  THE  DATA  ^OR*/ 

1  *  THIS  RECEIVER?  <  ANSWER  YES  OR  NO)*/*  ?•)  _ 

RF  AD  105, ANS 
IFCAflS.FC.lMY)  GO  TO  10 

2  PRINT  1 C  9 

109 _  FORMAT!*  INPUT  INUM9EP.  OF  BLOCKS  (INTEGER  ANSWER  I  1  TO  50*/*  ?* 

RE AO  *  , MR 

C  INPUT  OATA  PL10KS 

0**********  _ _ _ _  _  __ 

00  5  1  =  1, MR 

3  PRINT  110,1 

11,  FORMAT ( *  A00LPTA3LE  "LOOK  T Y3ES  I  LINEAR,  AMPLIFIER,  MIXER,  • 

1  *FOLD*/*  INPUT!  TYPE,  BLOCK  *,I2/*  ?*) 

READ  106, AMS 

... _ IFCANS.E0.1HL)  GO  TO  25  __  _ _ 

IF  CANS, f  0, IMA )  GO  TO  TO 

__  IFCANS.F0.1HM)  GO  TO  40  _ _  _  _ 

IF  CANS. EP, IMF) GO  TO  45 

50  PRINT  111  _  _  _ 

111  FORMAT (•  UNACCEPTABLE  ANSWER*) 

GO  TO  3 

C 

C  .LINEAR  block  ..  _ _ _ _ _ 

20  PRINT  112 

112  FORMAT!*  IS  GAIN  FIXED  OR  VARIABLE?*/*  ?*) 

READ  105,  ANS 

IFCANS.LO,  lHF)r-o  TO  25 
IFf ANS.NE.1HV) GO  TO  50 
C 

C"  "  VARIABLE  LINEAR 
PRINT  113 

113  FORMAT!*  INPUT IMAXIMUM  GAIN (03)  ,  MINIMUM  GAINC03)*/*  ?*) 

_  RE  AO  *,RCV 3(1,1, 1) , wrvo< 1,3,1) 

no  6  LL  =  1,  3,2 

_ ■  IF CRCVOC I ,L(. ,  1 ) ,  3 E, 3 , )  R3V0 ( I, LL  *1 ,1)  *RCV0  TI  ,LL  ,  1 ) 

6  IFCFCVO (I,LL , 1).LT.0.)cCVD!I,LL!1,1)  «-R0V  0  Cl , LL, 1) 

GO  TO  32 

C 

C  FIXEn  linear 
25  “PRINT  114 

114  FORMATC*  INPUT  IGAIN(OB)*/*  ?*) 

RF  AO  *,RCVOCI,  1,1) 

Rcvnci,3,i)  *Rp.vnci,t,i) 

. RCVD (I , 2 ,1 ) =RG VO ( I , 1 , 1 ) 

IF  CROVD ( I, ’ , 1) .LT.O)RCVO(l,2,l)=-RCVnCI,2,l) 

RCVO(I,4,t) =RCVD(I,?,1) 

GO  TO  32 

c . .  *  '  . .  '  1  . 

0  AMPLIFIER 
30  PRINT  115 
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115  FORMAT  ( *  INPUT  »G8IHfm>,*OIS£  F  IGURr  C  OQ»  * /*  ?•> 

PEA"  *,RCVT<I,t,l),FCVn(I,2,l> 

RCV[i(i,T,i>rRrvou,i,n 
Rcvoti(k,n =rovoci,2,i) 

31  PRINT  116 

.116  _  FO°NAT<*  INO'.JT  tlNTCRMOO  T ‘J T E P T *? « DBfl »  S  THIRD  O^OCR*/ 

i  *  mot-:»write  99  F3?  unknown  intercept*/*  ?*» 

READ  *,RD»D(I,E,1) 

3?  IFdOFI.AG,  EO.  G)G0  TO  5 

PRINT  IT? 

IT?  FORMAT  ( *  INPUT  103  COMPRESSION  POINT  (REFER  TO  IN»UT  LEVEL)*/ 

_  1  *  IF  UNKNOWN  ENTER  99.*/*  ?*) 

RFAO  • , RCVD (1,1,7) 

GO  TO  5 

c  . .  ~ 

C  MIXER 

40  PRINT  117 

117 __  FO°MAT ( *  INPUT  INI XFP  GAIN'OB) , OUTPUT  RANDWIDT w  (MHZ) */ 

1  •  NOTE  I  GAIN  (00)  13  NEGATIVE  FOR  CONVERSION  LOSS*/*  ?*)  “ 

.  _  REAn  *,RCV0d,l»l*,sC'/0<I,S,l> 

RCVO«I,3,l)=RCV0(I,i,l) 

.... _ RCVD  (I,?,1)=RCV0(I,1,1) 

IF  (RCVD  (1,1,1)  .LT.O.IRDVOd  ,2 , 1 )  * -RCVD  ( 1 ,  1,1) 

_ RC.VOd* 4 ,1)  =RCVOd  ,2, 1)  _  _ _  __  _ 

IF l ISFL  A  G. SO. 0 )  GO  TO  31 
PRINT  133 

133  FORMAT ( •  INPUT  OATj  rO“  S’UR  COMPUTATIONS*/*  INPUT!  INPUT* 

.  1  *  FRFOUFNOY  DANDd  V  AL 'JES >  * /  1  OX  ,* LOC.V.  OSCILLATOR  FRF.OUENOY* 

2  /, 1 ?V , *OUTPUT  F=EnUEMCY  9AN0<?  VALUES)*/,*  ENTER  90.  FOR  * 

_ 3_. *UNKMOWN  VALUES  */*  ?*) 

READ  •» (RCVOII »<»7)»K=2*6) 

_  GO  TO  31 

5  CONTINUE  '■  "•"* . ‘  ‘ 

_ GO  TO  51 _  _ 

C _ FOLD 

45  PRIf'T  *, "INPUT  NNM0ER  0^  CHANNEL"  PATHS"  *'  ' 

REAC  * , RCVO (1,6,7) 

00  46  J*  1, 4 

46  _  RCVDd,  J,lt=0. 

GO  TO  5  '  ‘  . 

.51 _  00  55  1  =  1,  NR 

IF(RCV0d,3,l>  .EO.'o. )  R^VOd  ,5,  lT=99.~ 

IF (RCVD (I, 1,7) .10.0.) RCVD(I ,1,7) =99. 

55  IF (RCVn(I, >, i) ,eO,0)RCV9(I»6»l)=2000. 


C  PRINT  OATA  ARRAY 

C**********  _ _ _ 

16  PRINT  1 1 «  '  .  ^ 

118  FORMAT  C/JX,  10C1M*,4X)/*  OAT  A*/14X  ,*MAXIM’JM  GAIN*,«X, 

1  *MINIMUfi  GAIN*//*  9L00<*2(9<,*G*,9X,*F*)9X*»3*7X*nM*) 

DO  7  1  =  1, MR 

7  PRINT  119,1, (R0V9d,J,i),J=l, 51 

119  FOR**AT(I3,4X,5Fia.l,rtO.T) 

PRINT  120  .  ' 

120  FORMAT (•  T=«LOr<  MUMPER* /»  G*GAIN(09) ,3L0nK  I*/ 

1*  F=NOISF.  PIGURE(DB)  ,OLOC<  I*/*  NOTE !F*LOSS(DR>  FOR  AN  * 
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2*ATTEHUAT0R*/ 

3  *  P3=THm  OR  CEP.  IMTFROE^TSIOBM)  .BLOCK  I*////) 

PRINT  53 

00  59  1*  t,MR  ...  .  .  _  . 

59  PRINT  119,1,  (RCVOd.J.'M  ,J=1«5) 

53  FORMAT  1/3*,  13  (1H* ,9*> ,/, *  OATA*/*  CLOCK* , 7X ,* DSCOK* , 6X ,*FS1*  , 

1  TX,*F<?2*  *  7  X  ,  *F9  * ,  3X » *FI  1*  ,  7  X ,  *FI2*1 

PRINT  190  _  .....  _  . 

190  FORMAT  (•  I  =  BLOCK  L'ij«n-p»/ 

1  *  OECOM  =  1  09  COMPRESSION  "OINT  OFFER  TO  INPUT  FREQUENCY*  / 

2  *  FS1  =  LCWER  LIMIT  OP  “P  I'tojT  FREOUF.NC  Y*  / 

_  3  *  FS2=UPPE°  LIMIT  OF  Rc  INPUT  FREOUENCY*/  _ , _ _ _ 

9  *  FO^LOCAL  OSCILLATOR  FREQUENCY*/ 

5  *  FI1=L0WFP  LIMIT  OF  IF  INPUT  FREQUENCY*  /  _  .... 

6  *  FI?='Jr,p-R  LIMIT  OF  IF  INPJT  FREQUENCY* //// ) 

IF(  NRFC,  GT.  60) GO  TO  200  .  _ _  ....  .  . . .  ...  . 

PRINT  121  , 

_121  FORMAT  (*  IS  OATA  CORRECT?  ANSWER  YC S  OR  NO*/*  ?*>  _ 

READ  105,  ANS 

I F ( ANS.  EQ.  IHY)  GO  TO  209  _ _  _  _  _ 

C********** 

C  EDITING  OP  DATA  .  _  _  _ 

C********** 

15  _  PRINT  129 

"l29  FORMAT  (*  INPUT  T^E  Oc  CHANGE  I  AOD,CHG,  3EL,OR  END  (TO  STOP  * 

_  1  *EOIT) */*  ?*)  _  _ 

REAO  106, ANS 
IF(ANS.EO.tHE)G0  TO  51 
PRINT  1291 

1291  FORMAT!*  INPUT!  BLOCK  NUMBER* /*  NOTE  1  FOR  ADO  ENTER  PRECEDING*' 
"l  •  BLOCK  N'JMBFR*/*  ?*> 

REAO  *,N9 

IF(ANS. EQ. IHA  I  GO  TO  60 
IF(ANS.EQ.1MC)G0  TO  65 
IF(ANS.EQ.1HQ)G0  TO  68 

_  PRINT  111  _ _ 

"'  GO  TO  15 

C«*'*»*****  _  _ 

0  INPUT  OATA  FROM  PREVIOUS  FILE 

c**_******** 

8  ~  NFLAG=IFLAG=ICFLA3=ISFLAG=1 

10  _  RE  AO  ( 1 , 9  2)  NRO  ,  NR  _ _ _ 

"lF(EnF(in6ao,9 
92  FORMAT (212) 

9  CONTINUE 

RFA0(1,91)  (  CRCVNd,  »,l»,  1*1,51  ,I*1,NR) 

RF 80(1,911  <(RCVO(I,J,7T,J=l,6)  ,1  =  1, NR) 

91  FORMAT(5ft0.1,F10,3»  _  _ 

IF(  NREC  ,  GT  ,50  GO  TO  =1 
IF(NRO.EQ.NREC)  GO  tP  15 
PRINT  122, NREC, NRO 

12?  FORMAT (•  RECEIVER  19  IN’UT  *1?*  OOFS  NOT  MATCH  10  IN  FILE*I2/ 
1  •  IN°'JT  'ABORT*  OR  *09  Uf IMJE’*/*  ?*» 

REAO  106, ANS  _  _ 

IFIANS.CQ.IHOGO  TO  16 
PRINT  123 

"123  FORMAT ( *  MEN  OATA  MUST  BE  IN»UT*> 
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CO  TO  2 

r. 

C  AOO  CLOCK  — .  —  -  —  -  - . . 

60  I F ( fi'i, eq.m'j )  fl0  T0  51 

f  1  .  -  - 

00  62  1=1, r, 

RCV0(INP,I,7>  =  P,;vD(INP-i,i|7)™ - 

6?  RCVO  II  NR  ,r,  1)  =fiCVD<  TNR-1  ,  1) 

INRr  IMP  - 1  - -  -  -  _ 

IF(INR.GT.NH)  CO  TD  61 

63  NP=NnM  .  . 

_ NR*NR»1. 

C  CHANGE  HOC' 

65  PRINT  125  *  .  .  ...  . 

t25  FORMAT!*  INPUT  DATA  rOLUM’IS<IfJ  ORDER, 12  \l  Alu^S)*/ 

1  N0it»6H  VALUE  10  SENSITIVITY (MTYFR  0*JlYi*y* 

o 

c  DELETE  HOOK  - - -  - - 

68  NX*NR-1 

00  69  I*U",*JX  **  .  . .  . .  .  .  .  . 

_ 00  69  J  = 1 , 6 

Rcvoa,  j,7)  *Rcvn(r»i,j(?)  -  -  - - 

69  ...  RCvn<I.J»l)=RCVO(IH,  j,D 

nr*hx  . .  . - .  - 

PRINT  126, >|R 

126  GORTOT 15  ™SRE  >J0W  ’I?*  ^OCKS*) 

C***’*  **  »>*•»  -  *  -* — - —  • — — _ _ _ _ 

o  NOISE  COMPUTATIONS 

C*********»  —  — - . - 

0  _ CONTINUE 

_  00  201  1=1, MR 

00  201  J  =  1 , 5  . —  - 

-  Rcyo(i,j,2,M0..M,;vn(If Jfl)/10t) 

1F(  J,  FO,  l.AMO,  POVPd  ,J,  II  ,  EQ.  aa  .i  jpunfT  ,  -  • 

. 

j  cq  iq.iprwnrT  f  - 

20 1  5SJ?i£3;%*tA"n-p*wa-€i*j*i>*^-»»->«cwocx:j:2,i;: 

. .  K=7 

00  215  N  =  l,j,?  *  - - -  ... 

_  M*M*1 

00  20  2  1  =  2,  MR  *  . - . 

?e?_  CP(I)rG°  (1-1)  *RCVPfI-i,i>  j) 

C  ...  FT  COMPUTATION 

F1=RCV0<  1,2,2)  *  . . — . . .  . 

DO  20Y  I*?, NR 

C  FTOT  FPAC  COMPUTATION 

RCVO (1, 1 ,<) =RCVO 1 1,M,  ?)  . 
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207 

209 

204 


RfVO<i,?,K1=RC'/rm,t,'<l/*rT 


i  1  r  ft'  I  i  l 


uu  t  t  r’l' 

RCVO  ( I  ,  1  ,F)  =  ( R OV 0  ( 1 1  fl,  2)  -1.  ) 

RCVOd,?,*)  =  ROVO(I,l,'<)  /pT 
IF (pCVO  (1,2,7)  ,EO  •  O.  •  VO.  ROVO  ( I  ,6  ,7)  .ME.O.»r,0 

RCVOII,!,*')  =RCV9(I,1,'0«-^VD(I-1,1,K>  - 


GO  TO  204 

RCVO  (1 , 1  ,<)  =POVO  (I,o,  7)  •ROVDd-i,  1»K) 
PO  209  NU=l,I 

RCVO (MM, 2,><)=RCVnd,6,7)  M3VD(NN,2,K> 
CONTINUE 


C  SUMMATION  OF  FRAG 

RCV0(1,3,'<)=RCV9(1»2,K)  _ — 

00  205  1=2, NR 

205  RCVO  (1 ,3,*)=ROVO(I-1,3,i<)tRCVO(I»2»K) 
I=NR- 1 


TO  207 


2C6 


210 

G 

C 


211 

C_ 

C  " 


70 


folo=ffold=i. 

PCVO(UR,«‘,'<)=RrVO(N3, 
Ir  (I.EO.O)  -.0  TO  210 
RCVO  (1,4, K)*(RCV 0(1*1 
1  *  FOLP 

IF (RCVD (1,2,7)  .£O.G.  . 
IF(RCVD(  IH, 2, 7)  .  E3.  0 
11,5,7) 

1=1-1  _ 

GO  TO  206 

CONTINUE  _  . 


N  ) 

,  4,  '<)  -FFOL  D)  /RCVO  (I ,  M,  2)  *ROVD(I  ,N,2) 

ANO.ROVOd  ,6,7)  ,N£,  3  •  )  F0L0=F0LQ*Rr'V3  (1,6,7) 

.  .ANO.ROVO  d  *1,6,7)  ,Nt.  0.  ) FFOLO  =  r  FOLO’RCVD ( I ♦ 


CONVERSION  TO  REAL  NUN _ 

00  211  1=1, NR 

00  211  J= l , 4, 3  _ 

IF(RCVD(I, J,K) .£0.0. >G0  to  211 
RCVO  ( I ,  J  ,<)  =10  .*  A  LOG  10  (RCVO  (I,  J,K)) 
CONTINUE 


SENSITIVITY 

RCV0(1,6,2)=R0V0(1,S»1)_  _ 

00  70  1=2, NR 

RCV0(l,&,?)=AMrJl(RCV0d,3,l>  ,RCVD(  1,6,2)  ) 
X9'(=  1 C  .  *  AL 0G 1 0  (RO  VO  <  1 , 6,  2) ) 


00  212  1=1,  NR  _  _ _ _ _ _ 

*>12  '  RCVO (I ,5, <) b-114. *RCV0(I,4,K)  *XOW 

K=KH  .  _ _  -  ...... 

?15  CONTINUE 

G  _  _ _ _ ... -  - 

C  PRINT  NOISE  FIGURES 

IF(NFLAG,E3.a)  GO  TO  250 _ ....  . 

. . PRINT  20  6 

200  FORMAT  (/3X,  1C  (H»,4Y)/)  _ ..  .  . . .  . 

213  FORMAT (* ^NOISE  FIGURE  »ERrORNANCE*/20X, ’MAXIMUM  GAIN*20X 

1  •MINIMUM  GAIN*//*  9L0GX  *,2(*FT0T  FRAC  GUM  F(D* 

2  3X,  *  SEN  •)  )  ..  _  _ _ - . 

00  214  1=1, MR 

PRINT  216,1 , (RCVO ( I , J, 7) , J*l, 5) , ( RCVO ( I , < , 4) ,K=1,5) 

716  FORMAT (I  3, 2(Fb.l, 2F7, 3  ,2F7.1) > 
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214  CONTINUE 
PRINT  217 

?17  FORMAT  (  *  I=f)LOri<  MUMPER  *  7  *  FTOT=UOISC  FIGURE (Oil  ,  FIRST  I  BLOCKS* 

1  /*  FRACsO’JLATIVE  rm?r  CONTRIBUTION, BLOCK  1*7 

2  *  CIJM -RELATIVE  NOISE  OONTR  IBtJT I  ON,  FIRST  I  BLOCKS*/ 

_ 3  *  Fm**ersr  figure  nn»  .ookinc,  into  slock  i*/ 

4  *  SLN=SF,N5ITI  VITY(DOM)  LOOKING  INTO  BLOCK  I  (  S  7M=0OQ>  */// /) 

250  IFUFLftG.n.  0.  ICO  TO  300 

B»*»***»*  *  *  '  ■■■■  ••  • 

C  INTcRMOO  COMPUTATION 

£#»♦##♦*#*•  '  ■  ■  “•  ■ 

255  K  =  5 

00  265  M=l,3,2  --  -  .  .  — 

00  256  1=2, NP 

’56  GP(I)  =  GP  (I-1)*RCVDIT-1, M, 21 
0 

C  PT  COMPUTATION 

PT=0. 

PO  257  1  =  1  , NR  '  "  '  ' 

IFCPCVO  d  ,  ,  1 )  , £0,90, ICO  TO  257 
PT=G°< I) /RCVO(I,3,2)»OT 
257 _ CONTINUE 

,C _ P3T0T  FRAC  COMPUTATION  _ _ 

PO  258  1=1, HP  '  "*  ‘  “  ' 

,  P.CV0(I»1»K)=GP(I)  7R0V0(I,3,2> 

IF<RCV0(I,5,1 1 .LO. 99,1  °CVO(I, 1,K» =  0. 

_ RCVnd^.KlrPOVOtld.O/oT 

RCVnd.l  ,K)=RC  VO  (1,1,  K»«-RCVO(  1-1,1,  K» 

.258 _ CONTINUE  _ _ _ _ _ 

C  _  SUMMATION  OF  FRAC 

RCVO (1,3  ,  K1 sRCVO( 1 , 2 , K)  ~  '  .  . '  ** 

_ PO  250  I =2, NR 

259  RCV0n,3t*>=R0V0d-r,3,K)*RCVQU,2,'Kl 

_ I  =  NR-1  _  _ _ _ 

C _ COMPUTE  P 3  ( I ) 

RC70<NR,<,,K1  =  1./RCV01NR,5,21  "  . ~ 

260  ,1 F (I «  £0, 01  GO  TO  2*1 

RCVO  (I,  4,  K)  *RCV0(IH  ,4,<»  *RCVD(I.H,2»  d./RCVD  (1,5,2) 

- IF  (RCVP(  1,5,1)  ,E0,99.2RCV3d,4,  K)  *RCVD(IM,4,  K)*RCV0(I,M,  21 

I*!-l  '  — 

60  TO  260 

261  *N  =  <-2  ‘ 

C 

C  COMPUTE  0  r  "  “  - - 

_ 00  262  1=1,  NR 

00  262  J=1 ,4, 3  "  . 

_ IF  (RCVO  1 1 ,  l,K) .tO.O.IRCtf J(I,J,K)=99, 

IF  (RCVO  (  I ,  J ,  K)  ,E0«91«  )  GO  TO  2S2  . ~ . 

.  .  RCVO(I,  J,K1  »lQ,*AL03n  (RCVD(I,  J,<)| 

RCVOd,J,K)=-RCVO(I,J,K) 

.262  _  CONTINUE 

00  263  1  =  1, NR  *  "  . . .  " 

263  RCVO (I, 5, Kl =RCV0 (1 ,5 , N)  7 3,  ♦ 2.  73 ,*RCVO(I ,4 ,K> 

IF1RCV0 (I, 4, K) ,EQ.99.)RCV0(I,5,K»  »99. 
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K=KH 

CONTINUE 


PRINT  INTEP«Tn  FIGUPrc; 

PRINT  ?0fl  '  - - 

PRINT  26*S 

FORMAT ( *  THIRO  ORDER  INTZRM03  PERFORMAMGE  */2  0  X  ,  *  MAXIMUM  GAIN* 

1  2tX, ’MINIMUM  GAIN’//’  3LDC<  *,2(*P3T0T  FR4C  GUM  P3(I)* 

2  ’  0  * )  | 

00  267  1  =  1,  MR 

. . 

PRINT  ?S9  '  - 

/^rfIr\IrL0C<  P1T0T-THIR0  D?DER  INTERCEPT (P9 Ml,’ 

1  IRST  I  DLOCFS’/'  FRAG=RELATI  VE  IMT-.RMOD  CONTRIBUTION,  RLOCK’ 

2  ’  /  CUM=Rf LAT  IV"  INTERIOR  CONTRIBUTION, FIRST  I  BLOPKS’5 

?_  1  MT1R~.r »T  ( OTMI  LOCKING  INTO  OlOH<  I’/ 

-  **  Q-TWO  T Our  SIoNAL  POWER(OOM)  INTO  PLOC<  I  SUGH  THAT  THIRO  ’ 
#*♦*»►,  I  NT*  PNG 0  LEVEL  E9UALS  NOISE  POWER  LEVF.L*////) 


DYNAMIC  RANGE  COMPUTATION  .  ’ - - 

IF(IOFLAG. EO. 0 IGO  TO  400 
K=  8 

no  350  M=l, 3, ?  . . — 

no  310  1=1, MR 

Rcvod.i ,k»  =RGv>a,N,n  "  - -  - 

RCVO«I,?,K»=PCVfj{i,t,’) 

RC'/0(1 ,3  »X)  =  RC VO( 1  ,  1,7) 

_GG=G 

no  3iE  1=2, »ip.  - 

GG*GG’RCVOJl-l,N,l) 

RCVO(I,3,K)=ROVO(I,?,tO-G5  . . 

CONTI  flllf 1,3  *K>  •C,T  *  CI-1,3,<>  >  RCVO  ( I,  3,  K>rRCVD  (1-1,3,10 

_  RCV0<1,5,XI  «KCVO(NR, 3, K) 

JrNP.-l  *  '  '  * - — - - 

_00  320  1=2,  J 

..  RCVD(I,5fiO  =RCVO( I ,1,71 

IT*I’l  -  -  •-  —  -  . 

GO  316  N  =  IT,fJR 

GG*GG’RCVO«fl-l  ,M,  1»  - - - 

_  Rf.vn(N,5,KJ  sRRv'J(M,2,<0  -GG 

CONTINUE1’5’10  ,GT*R''V0(',*5»,°  ,RCV0(I*5»<>  aRCVD  (N,  5  ,K ) 

CONTINUE  ’  "  - -  —  -  - 

_  RCV0(I'R,5,K>  =  P.CV0  !NR  ,  1 , 7) 

RCVD(1,4,K> =R0V0(1,1,K)  - - - - 

CO  330  1*2, NR 

PCVD(  1,4  |XI  =RCVO(  1-1 ,4,K)  *.RCVD(I ,  i,K)  ~  ~  ’  ' 

CONTINUE  . . .  - . . . . 

PRINT  206 

PRINT  360  . . .  —  — . 

FORMAT!/*  OYNAMIO  RANGE  CDNPUTATION*/20<,  ’MAXIMUM  GAIN*,*3X, 
i'HINIHUN  GAIN’//*  (M.OCK  ’,?(*  6  DECOM  UTOT  5TOT  OCZ»«5XI» 
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DO  370  1=1, NS 

PP.IMT  365,1,  (RCVfMI.J,  ()  ,J=1,51  ,  (  RCVD  ( I  ,<  ,  9)  ,K  =  1  ,5) 

355  FORMATd  3,?X,2  (5F6.1  ,3X1  1 
370  ro*ITINUr 
PRINT  375 

_375  FORMAT (*  I  =  BLOCK  NU'1"5R*/»  G=GAIN(Om,  3LO0K  I*/*  DECOM=l  09  COmo 
1FSSICN  POINT,  "LOOK  -V*  DTOT  =  l  09  COMPRESSION,  FIRST  1  BLOCKS* /* 
2GT0T  =  TOT  AL  GAIN,  FIRST  I  3L05KS*/*  0(1)11  09  COMPRESSION,  LOOKING 
31  NT 0  '’LOT*  l*/ ///) 

c********** 

fi  SPUR  OOMPimTION 

*• w  _ 

400  IFdSFLAG.  10.  0)  GO  T0'500  ~ 

PRINT  20  5 
PRINT  410 

410  FORMAT  (*  S’MR  COMPUTATIONS*) 

PO  «*6C  1=1,  NR 

_  IF<RCVO(I,2,7) .£0.01  GO  TO  450 
FS1  =  RCV0  (1,2,7)-, C01 
FS2=RC'/P  (I,3,7)*.GG1 
FO=RCVO( 1,4,7) 

_FI1*RCV0  (1, 5,71-. 001  _  _ 

FI2*RCVD  (I,6,7)f,001 
_ no  455  M*l,6 

y  M  ~  ~ 

00  450  N  =  1 , 6 
XN=N 

_  FSA*»FI1*XN*?0}/*- 

FS9= (FI?fXN*FO)/XM 

_ FSC=(XN*Fn-ril)/XM  __  __ _ _ 

FSO* (XN*FO-FI2)/XM 
JSW=0 

IFIFSA.LT.FS1. OR. FSA.GT.FS2) GO  TO  420 
_  PRINT  411,M,N,”cSA=V,FSA,I 

411  FORMAT (IX, *M  =*,I3,4X,*N  **  ,  I  3 , 4X , A4 , Fl&, 2,4X , *9L0C<=* , 13 ) 

_  JSW=1 

429  IF  (FSO,  L T,eSl •  OR .  FS3«GT.~eS213b  TO  430  . . 

PRINT  411,1,N,"FSP=",fS3,I 

430  IF{FSr.tT.FSl.0R.FSC.GT.*S2)30  TO  440 
PRINT  ‘*11,M,NJ"F5C*,,,FSC,I 

JSW=1 

440  IF(FSO.LT.FS1.0R.FSn.GT.FS2130  TO  445  "  "  “  “ 

PRINT  4ll,H,N,"rsnx",FS0,I 

GO  TO  45  0  . -  -  •  -  — ■  •  ~ 

445  IF  (IFS2-F31).Gir,  (FI2-FH))  SO  TO  450 
IFUSW.EO.il  GO  TO  450 
FSA=XM*FSt-XN*FQ 
FS9=XM*FS?-XN*F0 
FSC«-FS« 

'  ;*Sn=-FS!) 

_  IF(FSA.IF..PI?.AN9.F3A.G?.FI1)  PRINT  411,1  ,N,”FSr*",FSA,I 

IFCFSP.LS.eI?.A*n.FGB.G“,FIl)  PRINT  411 , M  , N,,*FSF  =  M, FSO ,  I 

_  IMFSC.LE.FI2.ANn.FGC.GS.  FI1)  PRINT  41 1 , 1 ,  M,M FSS=" ,FSC,  I 

IFlFSn.LE.eI2. AM0.FS0.G7.FI1)  PRINT  411 ,1 ,N,"FSM«M,FSOtI 
450  CONTINUE 
455  PRINT  101 
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460 

465 


CONTINUE 
PRlflT  465 

FORMATS*  M.NrOROEP 
1*  FSA  =  'RF.O'JcMCY  AT 
2*  FSPrFRFO'JEMCY  AT 
3*  FSC=FRFCjrNCY  at 
4*  FS0=FREoJENCY  AT 
5*  FS£  =  FREC'IENCY  AT 
6*  FSFsFRFOJ£NCY  AT 
7*  FSGsFPFQIJCWCY  ht 

8*  FSH  =  FREQUF.NCY  AT 


OF  SPURS  PRODUCED  IN  THE 
WHICH  MFS-NFO  INTERCEPTS 
WHICH  HFS-NFO  INTERCE3  TS 
WHICH  NCO-HFS  INTERCEPTS 
WHICH  NrO-.HFS  INTERCEPTS 
WHICH  MFS-NFO  INTERCEPTS 
WHICH  HFS-NFO  INTERCEPTS 
WHICH  NFO-MFS  INTERCEPTS 
WHICH  N" O-MFS  INTERCEPTS 


IF  BAND*/ 
F  II*  / 
FI?*/ 
Fit*/ 

FI  ?*/ 

F  S  1  *  / 
FS?*/ 

Fci*/ 

FS2*////> 


c  cNn  program  processing 

. _  _ _ __ _  _  _  _ _ 

IFINREC. GT. 50) GO  TO  8 

500  PRINT  501 

501  FORMAT!*  COMMUTATIONS  complete.  DO  YOU  WISH  TO  CONTINUF?*, 

_ 1  /♦  TYPE  YES  OR  NO*/*.  ?*>  _  _ 

READ  105, ANS 
PRINT  50  2 

502  FORK AT ( *  DO  YOU  WISH  TO  SAVE  THIS  DATA?*/*  TY  °  E  YES  OR  NO*/*  ?v> 
READ  106,ANS2 

IFIANS2. EO. 1HY) WRITE (  2 ,9?>NREC,NR 

IFUHS2.  EO.  lHY)WPIfE  t’,91)  t  (RCVOiI,J,t)  ,J  =  1*5)  ,1*1, NR)  ... 

IFIANS2. EO. 1HY) WRITE <2,91)  ( tRCVDtI,J,7)  ,J  =  l,6) ,1*1, NR) 

IFIANS.  EO.  1MY)  GO  TO  50s  ._  ...  ...  . . 

IFIANS2. EC.1HY)  PRINT  503 

503  FORK  AT  ( *  D<TA  WRITTEN  TO  TAPE2-—  -PLEASE  CO»Y  TO  PERM  FILE  * 

1  *9EVICE  AND  */*  CATALOG  FOR  FUTURE  USE*) 

*506"  "PRINT  50 4  ~  " 

504  FORMAT <*  DO  YOU  WISH  TO  REEDIT  CURRENT  DATA*/*  TYPE  YES  OR  NO*/ 

i  *  ?*i 

READ  105, ANS  _  . . .  _  . 

IFIANS, EO. 1HY)  GO  TO  15 

GO  TO  1  _ _  _ _ _ _  _ 

600 '  "STOP 
END 
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